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On the Cause of Foaming in Locomotive Boilers. 


126 Liberty St., 
New York, June 16, 1902. 
To THE EpItoR OF THE RAILROAD GAZETTE: 

We are much gratified to read in the Railroad Gazette 
of June 13, 1902, under the above caption, the able and 
comprehensive communication from Mr. C. Herschel Koy] 
regarding the cessation of foaming in the locomotives 
of the Rio Grande Western Railway, due to their ex- 
clusive use of treated water. This is especially pleasing 
to us because of the present disinterestedness of the 
writer of that letter in the company which designed and 
built the apparatus. To his lucid disquisition the only 
annotation we wish to make is to call attention to the 
fact that wherever in his article mention is made of “my 
water-softening-and-clarifying-machine,” “my machine,” 
etc., ete., the writer refers, in each case, to machines. in- 
stalled by the Industrial Water Company. 

INDUSTRIAL WATER COMPANY. 

| We suppose that it is true that Mr. Koyl, more than 
any other one man, is the designer of the apparatus and 
methods of the Industrial Water Company. He took up 
and forwarded to practical usefulness certain valuable 
but crude patents. No doubt he used the expressions 
quoted above with this fact lurking in the back of his 
brain, and without any very specific siigneailiaaiean 


The Zinc-Creosoting Process in the United States. 


Chicago, June 11, 1902. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Ilaving become impressed with the merits of the zinc- 

creosote process during my visit to Germany, where it 
is said to impart, when well done, an average life of 15 
to 18 years to beech and to pine railroad ties, I deter- 
mned to test it in the United States, in order to learn 
Wiether good work could be done with the information 
ob:ained. There were difficulties in the way. The first 
Was that the German specifications require a peculiar tar- 
oil, with a high boiling point and rich in tar-acids, and 
that this ig not produced in-this country. After a year 
Speiit in inquiries here, suitable tar-oil had to be imported 
fron: abroad. The second difficulty was to obtain an in- 
timate mixture or emulsion between the tar-oil and a 
s-\tion of chloride of zine, but this was obtained after 
a iow trials. 
‘inally, during May, 1902, the Chicago Tie Preserving 
Company treated some 15,000 ties with zinc-creosote at 
its Mt. Vernon, Ill, plant, for the Chicago & Eastern 
Illinois Railroad. These were of red, black and water 
oak, while such other varieties of wood as could readily 
be procured were also experimented with. The work was 
burly experimental, and the increased cost was defrayed 
by the Tie Preserving Company. 








The results were gratifying. The mixture was found 
to be very close, and to separate very slowly. It was 
injected into the ties to the extent of 1% Ib. of zinc-chlor- 
ide (dry salt) and 1'/,, Ibs. of tar-oil per cubic foot, 
which is the German practice. Upon selecting specimen 
ties and sawing them across they were found thoroughly 
well treated at the ends and fairly well impregnated to 
the very center, showing that the tar-oil found its way 
into the wood quite as well as the zinc-chloride. It was 
found that white and yellow oak did not take the treat- 
ment nearly so well as black or red oak, but that syca- 
more was injected completely. Sections from the middle 
of these ties have been sent to the Shaw School of Botany 
at St. Louis, to be placed in its fungus pit, and the 15,000 
experimental ties are being laid in the tracks of the C. 
& E. LL. R. R. at various points. It is expected that 
they will show an average life of 14 to 16 years, or some 
two or three years more than the Wellhouse process. If 
so, zinc creosote will pay. It costs about six cents more 
per tie than Burnettizing, but a tie is worth some five 
cents a year in the track. The work, however, must be 
well done, as some zinc-creosoted ties have failed in Ger- 
many. 0. CHANUTE. 


A Historical Drawing. 


Purdue University, ) 
La Fayette, Ind., May 18, 1902. § 
To THe Eprror OF THE RAILROAD GAZETTE: 
In a communication which appeared in your issue of 
February 14th, I made reference to a drawing of a Hayes 
10-wheel camel locomotive, 


“We have just passed through a period in which the 
chemical composition of the steel has been given the 
greatest prominence, but failures of steel forgings and 
steel castings of the best chemical composition showed 
that you could not control the quality of the finished prod- 
uct by the chemical composition alone. It was shown 
that the great differences in the physical properties of 
the steel were produced by its heat treatment—either in 
connection with the mechanical work of forging or with- 
out. These changes are much greater than the changes 
produced by small differences in chemical composition. 
The result of all this is, that to-day there is a strong 
tendency to give the heat-treatment more importance than 
the chemical composition. I think the mean course is 
the safer, and give each an equal importance, for we 
know that to produce the best results we must start with 
a good uniform steel, using the best methods of manu- 
facture and subsequent working, with intelligent super- 
vision. 

“Annealing of forgings and castings is much neglected. 
The manufacturers who are doing the highest class of 
work for our Government and others under rigid speci- 
fications, claim all such work should be annealed. Other 
manufacturers of a cheaper class of work claim that 
annealing is not necessary, even in some 
far as to claim that it is injurious. They give results 
to prove their assertions. It is only necessary to repeat 
the annealing under the proper conditions to prove the 
trouble was in the method of annealing used. In many 
cases attempts are made to anneal forgings that have 
been finished at too high a temperature, without first al- 
lowing them to cool down below the critical point. This 


cases go so 





which drawing I believe 
to be well worth reproduc- 
tion and a brief descrip- 
tion. The drawing was 
made by Mr. W. BS. G. 
Baker, now President of 
the Baltimore Car Wheel 
Company, when an ap- 
prentice with the Balti- 
more & Ohio Railroad 49 
years ago. It is Mr. Bak- 
er’s belief that it repre- 
sents the group of engines 
one of which has been re- 
cently sent to Purdue as a 
historic relic, by the Balti- 
more & Ohio’ Raitroad 
Company. It is outlined 
in ink and is tinted in 
colors. The headlight 
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bears a portrait of George 
Washington, cut from a 
green postage stamp and 
pasted in place. As received, the drawing was mounted on 
heavy paper and cut through to the form of the outline. 
It had been folded and bore evidence of neglect. Since its 
receipt, it has been mounted upon heavy bristol board and 
framed for preservation, thus constituting a most imter- 
esting relic. The copy which I send is a photograph of 
the restored drawing. 

I need not add that in sending this drawing to Purdue, 
Mr. Baker has rendered important service to the Univer- 
sity and to all who are imterested in the historic develop- 
ment of the American locomotive. 

W. F. M. GOSS. 








The Heat Treatment of Cast Steel. 


To THE EDITOR OF THE RAILROAD GAZETTE: 

The instructive article by Mr. C. H. on “Microstructure 
and Metallurgy of Steel” (Railroad Gazette, June 13, p. 
438) is a step in the right direction; but Fig. + should 
be reproduced on a much larger scale, with the dimen- 
sions of the bent pieces, chemical composition and method 
of manufacture, and in addition a photograph of the frac- 
ture on a large scale, on each bent piece (either bent as 
shown, or nicked and broken in order that we can tie 
up the structures with which we are familiar, as seen 
by the eye, with the microstructures. This is really the 
A B C of the whole business, but has been sadly neglected. 
The microstructures of Fig. 4 are so indistinct as to be 
of no particular-value, whereas those in Figs. 1, 2 and s 
are very instructive. Is it fair to assume that Fig. 1 is 
a reproduction of test No, 1 in Fig. 4, No. 2 a repro- 
duction of test No. 7, in Fig. 4, and Fig. 3, a repyro- 
duction of piece 10 in Fig. +? If so, why not give the 
others on the same scale as the story would be most in- 
teresting? [References are to engravings not reprinted 
now. We wait for a photograph on a large scale-—EDI- 
TOR. | 

I do not think I am asking too much to have Fig. 4 
reproduced on a larger scale, with the other informa- 
tion referred to, as out of the 10 bent pieces, only one 
gives satisfactory results. It is this particular piece, 
No. 7, that should be made an object lesson to the users 
of steel castings, in order that they may insist on the 
castings being annealed at the proper temperature before 
they are put in service. Many of the manufacturers 
of steel castings claim that it is not necessary to anneal 
them, and to confirm their statements, produce such tests 
as shown by nine out of the 10 pieces shown on Fig. 4, 
which were the results of annealing at improper tem- 
peratures, or not annealing at all. 

_ I call particular attention to this as in a recent paper 
read before the A. I. M. E. at the May meeting, I stated: 


The Hayes Ten-Wheelers. 


is merely slow cooling and makes the material much 
worse than it would be if allowed to cool in the air. 

“In consideration of above I would therefore suggest 
the discussion be directed towards the heat treatment of 
steel with an endeavor to decide some of the disputed 
points on their merits and thus improve the methods 
of manufacture.” 

These statements are fully confirmed by the results 
shown on Fig. 4 of the article referred to. 

WILLIAM R. WEBSTER. 


Tractive Power of Locomotives. 


Purdue University, ) 
Lafayette, Ind., April 23, 1902. § 
To THE EpItTor OF THE RAILROAD GAZETTE: 

In your issue of March 7, Professor Edward C. Schmidt 
presents evidence which appears to disprove the value of 
a certain equation which was proposed in a paper pre- 
sented by me before the New England Railroad Club in 
December. The equation* in question is designed to 
give the maximum tractive force which, under favorable 
conditions, can be continuously exerted by a modern loco- 
motive. <A fact which is given all possible emphasis in 
that paper, and to which I again direct attention, is 
that the equation is designed to give mazrimum values. 
The full significance of this statement is evidently not 
appreciated by Professor Schmidt. He has drawn cer- 
tain results from the records of a dynamometer-car ob- 
tained in connection with four different locomotives, has 
compared these results with those given by my equation, 
and announces as the result of his labor that, “for these 
four engines, the formula gives values for drawbar pull 
which are in general from 20 per cent. to 50 per cent. too 
great.” This makes it clear that either my work is very 
wide of the mark or the standard by which Professor 
Schmidt has chosen to judge its value is at fault. <A brief 
review of Professor Schmidt’s data will, therefore, not be 
out of place. 

First of all, attention should be directed to the wide 
variation in individual values. Professor Schmidt’s data 
for three of the four engines tested disclose a wider varia- 
tion between individual values than appears between their 





® H a? L Ss 
*t = 161 —— — 3.8 ——-—_ W (2+—) —0.11 8? 
Ss D 6 
in which, 
t =available pull at the drawbar of tender. 
Hi = square feet of heating surface in boiler. 
Ss - in miles per hour. 
meter of piston in inches. 
L = length of stroke in feet. 
I) = diameter of drivers in feet. 
W = tons weight of rolling load, including that on truck and 
tender but excluding that on drivers. 
No value of t should be greater than 4% weight on drivers. 
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mean value and the curve of my equation. Obviously 
not all of these points can correctly represent conditions 
of maximum power. Looking farther, there appears to 
be ground for question as to whether any of them repre- 
sent maximum power. Upon this point Professor Schmidt 
makes three statements, namely, that the values given rep- 
resent conditions of uniform speed and pull, that the en- 
gines were pulling their full tonnage rating, and that the 
throttle was wide open. But these statements are not 
sufficient. There are stretches of road where the full ton- 
nage rating is a light load, and a wide open throttle may 
mean little or much, depending on the position of the re- 
verse lever. Evidence of maximum power is to be found 
in heavy firing and in an adjustment of throttle and re- 
verse lever which will serve to use every ounce of steam 
which the boiler can generate. I assume that such con- 
ditions did not prevail at the time Professor Schmidt’s 
data were secured and hence I conclude that there is no 
necessary relation between his values and those given by 
my equation. His points are interesting as showing what 
certain engines are doing; my equation shows what they 
may do. His failure, therefore, to check my equation in 
no way discredits my work. 

To the foregoing rejoinder I would add the following: 
In a paper on “Locomotive Rating” before the December 
meeting of the Western Railway Club, Mr. D. F. Craw- 
ford presents a diagram showing the relation of draw- 
bar pull to speed for Pennsylvania engine No. 413. The 
character of the data is similar to that presented by Pro- 
fessor Schmidt, except that they were obtained when the 
engine was under test for maximum power. The results 
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are, therefore, comparable with those given by my equa- 
tion. I have obtained from Mr. Crawford the constants 


for the engine and have taken the liberty to plot on his 
diagram the curve given by my equation, all with the re- 
sult here presented. The points and light-lined curve are 
Mr. Crawford’s and the heavy-lined curve is that obtained 
by use of my equation. While Mr. Crawford’s mean line 
is below my curve, some of his points are above it. Ex- 
cept at slow speeds the agreement between the experi- 
mental results and the curve of the equation is certainly 
sufficient to justify the acceptance of the equation as ap- 
proximately true for the engirie in question. 

Again, it should be noticed that as a rule the larger 
engines are not being worked as hard as the smaller ones. 
This fact is attested by Professor Schmidt’s results, those 
from the engine having the smallest cylinders and smallest 
boiler, checking most closely with my curve of maximum 
power. The truth is that the size of the fireman has not 
increased with the size of the engine and the result is that 
the very large engine for much of the time, runs compara- 
tively light, but this statement in no way affects their 
ability to pull when they are given a chance. They get 
the chance in bringing trains up to speed and in working 
over maximum grades. Still again, I might add that even 
if moderation is shown in the amount of power that is 
demanded from the large engine, a gain in efficiency re- 
sults, but this is another story. W. F. M. GOSS. 


Urbana, Illinois, 
May 8, 1902. § 
To rue Eprror oF THE RATLROAD GAZETTE: 

I have noted Professor Goss’ remarks on my contri- 
bution to issue of March 7, in which the results 
of Professor Goss’ formula for tractive effort are com- 
pared with the results obtained by our Dynamometer Car 
No. 17. 

I have appreciated fully that the formula was intended 
to give maximum values of draw-bar pull, and this fact 
was not lost sight of in preparing the article referred to 


your 


above. 

From my observations of the work of the firemen and 
from my knowledge of the positions of throttle and re- 
verse lever, L believe that the values of draw-bar pull 
given in the table on page 159 of your issue of March 8 
represent-—-with the exceptions there noted—very nearly, 
if not quite, the maximum effort obtainable from these 
certainly much more than the 75 per cent. of 
the maximum the assumed correctness of the 
formula would imply. I may add that engines 6389 and 
640 each carried two firemen. 

Since the publication of that article I have further 
checked the formula by applying it to Illinois Central 


engines ; 


which 


VoL. XXXIV., No. 25. 
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Engine No. 46 of the same class as Engine No. 35, one 
of the four engines referred to above. 

Three observations taken while that engine was work- 
ing at its maximum—with wide-open throttle and reverse 
lever “in the corner,” showed a difference between actual 
draw-bar pull and pull calculated by the formula of 28 
per cent. 

The observations were taken about 400 ft. from a 
point where the engine narrowly escaped stalling on ac- 
count of lack of steam—with an efficient fireman and 
boiler and fire in good condition—circumstances which, I 
think, indicate maximum boiler performance. 

Several other observations taken under similar 
ditions confirmed this result. 


con- 


EDWARD C. SCHMIDT. 


Master Car 





Builders’ Reports. 


STANDARDS AND RECOMMENDED PRACTICE. 

There seem to be but few desires expressed for changes 
in the present standards and recommended practices. In 
view of the replies to the circular of inquiry your com- 
mittee, however, begs leave to call attention to the follow- 
ing suggestions and recommendations. . . The refer- 
ences are to the proceedings of 1901. 

Standards. 

Journal-box and contained parts for journal 5 by 9 in., 
sheets M. C. B.-13 and M. C. B.-14. 

It has been suggested that experience has shown that 
the wedge-stop lugs on the outer edge of the journal-box 
for 5 by 9 journal are deficient in strength, and that they 
should be strengthened by an addition of metal on the 
front side, to make them conform to the lugs shown on 
the drawing for 5% by 10 in. journal, and it is also sug- 
gested that the bottom of the box is not sufficiently strong 
for jacking purposes. 

The committee concurs in the first suggestion, and 
would recommend modification of the standard for jour- 
nal-box for 5 by 9 journals by increasing the size of the 
wedge-lug to correspond with that shown on the draw- 
ing for journal-box for 5% by 10 in. journals, sheet M. 
C. B.-17. 

The committee would also recommend that these lugs 
be extended laterally te the sides of the box, instead of 
leaving about 4 in. opening, as at present. 

Stenciling cars, page 506. 

The Central Railway Club has presented to the Ar- 
bitration Committee a recommendation that cars be sten- 
ciled to enable inspectors to easily distinguish between 
the “A” and “B” ends of cars, as called for in the M. 
C. B. Rules of Interchange. Your committee 
would recommend the adoption of the following addition 
to the present standards for stenciling cars: 

“All freight equipment cars used in interchange shall 
be stenciled with a letter *‘B’ on the end of car upon 
which the brake-shaft is located, and with the letter ‘A’ 
on the opposite end. On carg having brake-shaftg on 
both ends, the end toward which the brake-cylinder push- 
rod travels should be stenciled ‘B,’ and the opposite end 
ot. Wig The location of the lettering to be as near 
the center line of end of car as convenient, and where 
possible be not less than 10 in., nor more than 14 in., 
above the buffer block, on box, stock*and other classes 
of cars haying stationary ends, and to be located on the 
end-sill near the buffer-block, or on the face of the buffer- 
block near the top, on other classes of cars.” 

Recommended Practice. 

It is recommended that the air-brake repair card should 
now be adopted as a standard of the Association, pages 
915 and 516. The committee concurs in the recommenda- 
tion. 

Protection of 'Trainmen, sheet M. C, B.-A, pages 517, 
518 and 519. 

It is recommended that the provisions in this practice 
should be adopted standard. . . The recom- 
mendation with regard to steps is now somewhat indefi- 
nite. The reference in this practice under the 
heading “Steps” should read as follows: 

“Two good substantial steps, to be made of wrought 
iron, about %-in. by 1%4-in. section, to be fastened one 
to each side-sill, next to the corner of the car to which 
the ladder is attached, on cars having ladders, and to 
diagonally opposite corners on all other cars.” The com- 
mittee concurs in this suggestion. 

It is further suggested that under the heading “Lad- 
the fifth line be changed to read as fol- 


as 


ders,” 
lows: 

“Each ladder to have the handhold on the roof directly 
over the top of ladder, the handhold to run longitudinally 
with the car, and to be located about 4 in. from the side 
edge of the roof.’ The committee coneurs in this sug- 
gestion. 

The committee would recommend that under 
the heading *“‘Handholds,” in each place where the loca- 
tion is mentioned, it be changed from the reading “about 
2714 in. above the center line of drawbar” to read “not 
than 18 in., nor over 80 in., above center line of 
drawbar.” : 

The committee recommends that the above changes be 
made in this recommended practice, and that the recom- 
mended practice, as amended, be adopted as a standard 
of the Association. 

Uncoupling arrangement for M. C. B. couplers, page 
n20, sheet M. C. B.-B. It has been suggested by several 
members that this recommended practice could very prop- 
erly be modified and improved ; that it is desir- 


less 


able to have the uncoupling rod extended so that it can 
be operated from both sides of the car, and-also in con- 
nection with any type of coupler where the lock has 


to be supported by the uncoupling rod resting upon an 
inclined ledge, that in such couplers allowance should be 
provided for so that there can be a variation of at least 
three-quarters of an inch in the length of the uncoupling 
chain. The committee would suggest that it be put in 
the hands of a committee for consideration and recom- 
mendation to our next convention. 

Mounting Wheels, page 522, sheet M. C. B.-E. 

It has been recommended that the gage for locating 
wheels equidistant from center of axle, as shown on sheet 
M. C. B.-E. be adopted as a standard of the Association. 
The committee concurs in this recommendation. 

Specifications for Air-Brake Hose. 

It is suggested that item 7 of these specifications, coy- 
ering the label for hose, as shown at the bottom of page 
533 and top of page 534, and on sheet M. C. B.-G. be 
made a standard of the Association. The committee con- 
curs in this recommendation. 

Summarizing in conclusion, the committee would sug- 
gest that recommendations be submitted to letter ballot 
for adoption. 

This report is signed by Messrs. A. M. Waitt (Chair- 
man), T. W. Demarest, William Apps. 


LABORATORY TESTS OF BRAKE-SHOES. 

The committee report presented at the Association 
meeting of 1901 was rather exhaustive and covered the 
question of tests so thoroughly that there was nothing for 
this committee to do except to ascertain as far as pos- 
sible what elforts were being made by the members of 
the Association to adopt the co-eflicient of friction as 
recommended by the committee and later adopted as 
Standard by this Association. 

Your committee therefore made inquiry by circular as 
to whether any of the members desired it to test the 
shoes being used, and the replies. received from that in 
quiry would indicate that a very large percentage of the 
members are using shoes that were tested by our prede- 
cessors, and as the results obtained are satisfactory in 
nearly all instances, the necessity of another test so soon 
after the adoption of the co-efficient of friction as stand 
ard, was evidently considered as premature, and conse- 
quently no tests were made. . 

In connection with the Circular of Inquiry, the com- 
mittee deemed it advisable to ascertain if possible the 
result of the continuous application of brakes on grade. 
Irom the replies received, the indications are that the 
results in some cases are disastrous to the wheels, caus 
ing overheating and checking of the tread, eventually 
forming comby spots and circumferential cracks in or 
adjacent to the throat, and surface cracks across the 
tread normal to the flange. 

It has not been definitely determined, however, that the 
long-continued application of the brake is the real cause 
of this, but the fact that these conditions exist on roads 
having long, steep grades, more than on roads having 
light grades, would make it appear that there is room 
for further investigation along the lines of the effect of 
temperature, and that some effort should be made to ob- 
tain more knowledge in regard to the friction of brake- 
shoes and its effect upon cast-iron wheels under heavily 
loaded cars by continuous application of the brakes. 

Your committee is of the opinion that steps should be 
taken wherever possible by members of the Association, 
to check the results obtained by the Committee on Lab- 
oratory Tests of Brake-Shoes, by making practical tests 
in. actual service of shoes having the frictional qualities 
of the recommended standard. 

This report is signed by Messrs. J. E. Simons (Chair- 
man), Geo. Gibbs, L. T. Canfield. 


STANDARD AXLES AND SPECIFICATIONS. 

The present M. C. B. specifications for axles have been 
in force since 1896, and therefore the oldest axles maide 
according to these specifications are not more than six 
years old. The practical results, judged by the service 
these axles have given, lead your committee to believe 
that no serious errors have been made in either the de- 
sign or the character of the steel specified. It is too 
soon, however, to speak positively on these questions, le- 
cause an axle . . . fails eventually, due to the con- 
stant reversals of strain, and this must be repeated many 
thousands of times to result in failure. . . . 

As to the possibility of making limiting weights and 
dimensions for axles, your committee does not feel tliat 
this is necessary. ‘The dimensions adopted for different 
portions of the axle should be followed as closely as it 
is possible to do in practice, and by introducing the ques- 
tion of the limit ‘of weight it simply becomes a disturbing 
factor, . « Further, cases have come to the atien- 
tion of your committee where axles bought on specifica- 
tions requiring minimum weights have been found less in 
diameter at certain portions of the axle than required )y 
the present M. C. B. drawings, and this, as is readily secu, 
will result in the axle being overstrained in that poriiou 
where it is less than the proper diameter. 

In general, your committee feels that the present sp°ci- 
fications should stand for another year at least, and until 
some definite information can be obtained which would 
lead to modifications. - 

The Committee on Axles, reporting to the conventior of 
1901, recommended that the wheel seats of M. C. B. 
axles should be changed in order to allow more mat: ial 
for refitting wheels to the following dimensions: 





Axte: **A” Peete: OP on asa 68 644 in. 
Axle “B” Assia: “SP i. «<5 we AD 
And in addition that the center of axle “B” be mde 


4% in. 


These recommendations were submitted to letter 0! 
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lot, which closed Sept. 14, 1901, the result of which was 
that the recommendations were adopted by the Associa- 
tion. When the drawings of these axles appeared in the 
proceedings of 1901, however, changes were made in the 
diameter of the tapered portion of the axle where it joins 
the fillet next to the rough collar. The diameter at this 
point should be approximately the same as that of the 
wheel seat when turned down to its limit, although some- 
what less. 

It was also found that the diameter of the rough col- 
lar was insufficient from a practical standpoint, in order 
to have this collar fulfil the functions for which it was 
designed. 

After consulting a number of axle manufacturers, it 
appears necessary to have the diameter for the rough col- 
lar about 84 in. greater than the finished wheel seat. 
The usual practice in the forge shop, when axles are 
smooth-forged, is to make the diameter of the rough col- 
lar and wheel seat the same, allowing 4 in. on the 
diameter for finishing, and, therefore, in this case the 
rough collar would be 44 in. greater in diameter than 
the finished wheel seat. When the wheel seat is rough 
turned by the manufacturer, the diameter of the rough 
collar and the wheel seat are forged the same, but are 
made from % in, to ‘/;, in. greater than the finished 
wheel seat. This allows 4, in. to be taken off in rough 
turning, and still leaves 4% in. on the diameter of the 
wheel seat for finishing when wheels are fitted on the 
axles. 

Your committee submits with this report drawings of 
the M. C. B. axles A, B, C and D, showing the changes 
which they think necessary. . . 

This report is signed by Messrs. E. D. Nelson (Chair- 


man), William Garstang, James Coleman. 


STANDARD METHODS OF CLEANING AIR-BRAKES AND AD- 
DITIONAL PRICES FOR LABOR AND MATERIAL, 

After carefully considering the matter we have decided 
that there cannot well be standard methods of cleaning 
air-brakes because of the varying conditions and facili- 
ties, any more than there can be standard methods of 
doing any other work. Dimensions and designs can be 
made standard, but we believe it will be best to recom- 
mend only standard practice for methods of cleaning air- 
With this understanding the following is offered : 
and its parts need not be removed 
| Detailed description of 


brakes. 

The brake-cylinder 
from the car for cleaning. 
method follows.—EbpITor. | 

The triple valve should be removed from the car for 
cleaning in the shop, to be replaced by a triple in good 
condition. [Details follow.] 

Should the triple piston packing ring need to be re- 
newed or the bushing require truing, we strongly recom- 
mend that this work be done by the manufacturers. We 
are thoroughly convinced that the average workman can- 
not, at least does not, do work of this kind satisfactorily, 
and that by far the largest proportion of the attempts 
to economize in this way result in inefficient air-brakes 
and slid flat wheels. 

Usually sufficient attention is not paid to the condition 
of the emergency parts of the triple, as shown by their 
condition; the emergency valve seat is found distorted, 
the stem bent, the rubber seat imperfect and the check 
valve not properly fitting in a number of cases. These 
facts account for a large number of slid flat wheels. 

Testing Triples. 

After cleaning and repairing it is essential that triples 
be tested and come within required limits, if a reasonable 
efliciency of the air-brakes is to be maintained. 

Test No. 1.—The tightness of the slide valve, the emer- 
gency and check valves and all joints should be deter- 
mined by painting with soap suds. 

Test No, 2.—Maintaining a pressure of 90 Ibs. in the 
‘rain pipe, the auxiliary pressure should reach 70 Ibs. in 
not less than 45 sec. or more than 60 sec., as provided in 
test No. 9 of the M. C. B. Air-Brake Tests. 

Test No, 3.—To test repaired triples for release, charge 
the auxiliary to 70 Ibs. pressure and make a full service 
reduction of 20 Ibs., or until the auxiliary and cylinder 
pressure are equal. Place the special cut-out cock in 
such position that pressure must pass through the */,,-in. 
port, and turn main reservoir pressure of 90 Ibs. into 
the train pipe. If the triple does not release under these 
conditions it should be condemned. 

Test No. 4.—The triple piston packing ring should be 
‘ested for leakage by blocking the piston in the graduat- 
ing position, preferably by use of the device shown at 

\” in the accompanying diagram, maintaining the train 
ipe pressure at 70 Ibs. Under these conditions the pres- 
sive in the auxiliary reservoir should not increase faster 
lian 15 lbs. per minute. [The diagram is not repro- 
inced. | 





Prices for Labor on Air-Brakes. 
We do not presume that the following schedule of prices 
' labor on air-brake work is perfect, but believe that 
’ principle of having a fundamental key of prices cov- 
ering the individual operations is well worth careful con- 
deration. When this has been settled on it is only a 
(iestion of determining the operations making up the 
‘o'al work involved in any piece of work and adding the 
key prices involved to get the proper price for the work. 
The key prices given below have been‘tested in actual 
‘vice for a short time and. found to be fair. It is en- 


ly possible that a longer trial will result in changes 
details, without changing the principle involved. The 
umittee ig very largely indebted to Mr. J. M. Hines 
cr the schedule of prices for labor. 
In criticizing the prices given it should be borne in 
iind that they apply almost entirely to work done in 


the repair yards and involve delivering material and 
carrying tools from one point to another frequently. 
Key to Schedule of Prices. 


Cents 

Nuts % inch or over, R. & R., 1 or 2 on same bolt...... 2 
Nuts % inch or less, R. & R., 1 or 2 on same bolt...... 1 
Union disconnected and connected............+-...... Z 
Nuts tightened when loose, each........ atte eh wake Ue 
RO BEN GENE CMON 5.0 is oie oss oie oa dle eelowews'e 1 
Pins riveted, Be elt CAOR oi5c chews . 
Train or branch pipe disconnec ted pa connected, - r only 

connected, each connection........ Sie eraden saa eeeks 3 
Saming cotter T.. & O66. .e soc cence mckens cca ces ! 
See. WE OP Ie ONO oo rc as cewek occ we as 1 
Lag or wood screws, R. & R., each........... arabada. wate 1 
Threads on pipe, cutting, per coupling............... 5 
Pins connecting R. & R. aaa ee 2 
sem: Verve, Te Ge NE, CRON orev cc osetcceccecsessees 2 
Cap screws or studs or bolts, De Ge kees CMM ows cnc ees 1 
CERRITO ANG UR Oa Bra 6a a: a6 ove kieicia esis: cos we wie 2 
Mimpergeney valve seat, Te. Goin. cic ccc ccc cc ccscescs 5 
Testing air (after repairs)... .... ccs ccceess Salata elas halle > 


The following tables show how the proposed prices 
were arrived at by use of the key to the schedule of prices. 
The prices given include all Jabor. The letters “R. & R.” 
mean “removed and replaced.” For convenience in com- 
parison, the present M. C. B. prices are given. It will 
be noted that in a number of cases there are no M. GC. B. 
prices. 

Rute 5, Sec. 23. The following table shows the 
charges allowable, in cents, for the items named in air- 
brake work, all labor included: 
~~ M. C. B. 
Cylinder R. & R. Cents. Cents. 
Push rod, 1 sommacting Wee sa aeewacn ce qs 
Clamping piston, 1 cap screw. os 1 
Cylinder head R. & R., 4 nuts iy a 4 
Disconnecting cylinder from reservoir, 7 

TRU Pap PO ol are ag rege cce scans rca eeierse« 
Keclamping cylinder piston, 1 cap screw. . 
Removing cylinder from car, 6 nuts % inch. 1 


Reservoir R. & R. 

Removing from car, 2 nuts % inch... 
Disconnecting from cylinder, 7 nuts Vy inch 
Removing release rods, 2 spring cotters. 
Removing release valve................. 
Removing CWO PIGS. « <6 cick nceesncts 2 
Removing triple valve, 2 nuts % inch..... 4 
BUNCONMGCEING? WHIOUEs. «5 ccc dec cece sce 2 
Disconnecting union retaining pipe........ 2 


l ieee 


On Oat 


-_ -~— 
Cylinder and reservoir Rt. & R. 

Removing push rod, 1 connecting bolt...... 
Clamping cylinder piston, 1 cap screw..... 
Removing cylinder head, 4 nuis % inch.... 
Removing cylinder from car, 6 nuts % inch. 
Removing reservoir from car, 2 nuts *% inch.. 
Removing release rods, 2 ataivauip eotters.... 
Removing release valve.... Saeed wea Ss 
Removing two plugs. 
Removing triple, 2 nuts J he 
Disconnecting train pipe union........... 
Disconnecting retaining pipe union........ 


Cylinder release spring R. & R. 
Removing push rod, 1 connecting Oils fcc 
Clamping cylinder piston, 1 cap screw..... 
Removing cylinder head, 4 nuts % inch.... 
Reclamping cylinder head, 1 cap screw.... 


Iolo micicts his Rens 





| eens 


Cylinder gasket R. & R. 
Disconnecting triple union.... 2 
Disconnecting retaining pipe union. Z 
Disconnecting reservoir block, 2 nuts % inch. 4 
Disconnecting reservoir from eylinder, 7 

WGN EI Wat NIE ood ok tice ci win acecle te a doce: 7 
Removing push rod, 1 connec rene ai Maksas 2 
Clamping cylinder piston. eaieee 


Cylinder piston packing R. & R. 
Removing push rod, 1 connecting pin...... 
Clamping cylinder piston, 1 cap screw. 
Removing cylinder head, 4 nuts % inch. 
Removing leather packing, 4 nuts %, inch.. 








| 
| es 


15 
Cylinder piston R. & R. 
Removing push rod, 1 connecting pin...... 
Clamping cylinder piston, 1 cap Be TeW see 
Removing cylinder head, 4 nuts % inch. 


| mens 


10 


-l 


leather expander (see cyl. 


Removing packing 
piston} .... 
Removing slide valve, iZ ‘nuts Me IMO as cece s 
Removing cylinder cap, 3 nuts % inch........ 
Slide valve Rk. & R., grinding in............. 
Retaining valve R. & Tt., 2 wood or lag screws 
(2) pC CSE) ey rere ne ieee 
Repairing retaining valve (R. & R. 5)........ 
Release valve R. & R. 
Disconnecting release rods, 2 spring cotters. 2 
Disconnecting release valve.............. 2 


an 
ES | 


10) 15 


Release valve, ye | (pee oy) ee) eee 9 10 
Release valve rod R. & R., 1 spring cotter...... 1 


Removing staple..... Sa pigh Si teat eed Sd) Or aneL Re tS 
10 


Triple gasket R. & R. 
Disconnecting union branch pipe.......... 2 
Disconnecting union retaining oe ere ee 2 
Removing triple, 2 nuts % inch........... 4 


Triple, taking — and taking apart. 
Train union. Lge eri Niclae davais a a oltetass 
Retaining pipe STUDS ia aa ene ae 2 
Removing triple, 2 nuts % incl 
Check valve case, 2 cap screv 
perk seg valve seat Me Herat ad o/d acta care 5 








Hose gasket Rh. & R.. er eee 2 3 
Cylinder cleaned, oiled and stenciled. 
Removing push rod, 1 connecting pin...... 2 
Clamping cylinder, 1 cap screw........... 
a cylinder head, 4 nuts 1% inch. 
Cleaning and_ steric iling rrr frre roe 1 
20 20 
Angle cock R. & R. (hose 3). teas Sas eens 6 5 
Bae Yee The Whe ne 6600 cess ces Node 3 
Angle cock handled R. & R., 1 riveted pin. ~ atk? 3 5 
Dummy coupler "a @ E.. 2 Hie serew.....-+ 6. 1 5 
Push rod R. ~ b COMNMSCHINE PE... .. oases 
Train or iach pipe R. & R. 
For each connection made (M. C. B. “re- 
newing 1 sec. | PR errr errr 
Se and reservoir 
a eee earn 
Oil plugs R. & R., each. 
Unions disconnected and connected...... 
Triple piston packing ring fitted.......... 
Slide valve spring R. & R. 
Cylinder cap (3 <- en ees Osa rae ciara 
Removing riveted pin..... bye OM ear Pare 3 


£4) 16 
vile R. 


10 


va 


10 


\ 


_ 


Emergency valve piston R. 
Disconnecting union. BECO CL CT 
Removing check valve ca 2 cap screws... 2 
Removing emergency valve Tiedt eos... » 

— 9 10 

piston) 9 10 





Pec valve seat R. & R. (see & ¥. 
Emergency valve rubber seat R. & I 
Disconnecting union. - 2 
Removing check valve case, 2 cap screws. 2 
Removing riveted pin........ ¢ 
Removing emergency valve nut. wemena. 
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M.C.B 
£ Cents. Cents. 
Check valve case, spring, gasket. or all R. & R. 
Discoanecting union. 1a ewleuale: can 
Check valve case, 2 cap screws. eatewe eB 
Emergency valve seat............cccsccee a) 
e 9 
Triple strainer R. & R. 
Disconnecting unio. << <<... <<< oe «occ<s 2 
friple cylinder cap R. & KR. 3 nuts 4 inch... 8 
> D 
Graduating nut, stem, spring. or all Rk. & R.. 2 


Triple cylinder cap gasket R. & R., 3 nuts 4 ine h 3 
Triple gasket R. & R. 
Disconnecting wnion (B pipe) .........2ci.0.- 2 
Disconnecting union (R SPIPO) << «sc cc esa ee 2 





Removing triple, 2 nuts %& inech........... 4 

8S 10 
Cut-out cock R. & R. 

E gulom dinconmected... .... 6.6. sice ces a 

2 DUG  COMMECENIIE 5 a as lacy saeete GO 
Ss 15 
Prices for Material for Air-Brake Work——No Credit for Scrap. 
PREG “GG. ROMGUIIN o.oo va 5 olece sl onv ace Wate ame chee alee 
ARURRETe CUVOU THMIMCMNN S555 20 ox lace bmn Wace ad Wrere aula waa OS 
PRUE OMNI 86 asso head ns Cola iow are en 2.45 
so ioc go's cas wide oe dle da wenedesdena ie 
COG CU os ooo oan Soy ake oy Se gow eee Seca nee mee 
CUE CON MING oo. evinces cae oo ese scewie eresiema cane. See 
Cylinder, body (8 by 12 inches)...... 1.60 
Cylinder, PistOM and rod... . 26.25 ese eee ees ee es ene at 
Cylinder, piston follower , 10 
Cylinder, piston packing leather saint ishne wii a 40 
Cylinder, piston packing leather expander. raeas ia aca 5 
Cylinder, piston release al Bhs wie wie ara ade er ae a0 
Cylinder, non-pressure head. mate nek eRe 0 
Cylinder gasket z a cae sabe OD 
Gasket : abe hose ¢ oupling. es recs O4 
Pipe, nipple on end of train pipe. te 10 
Pressure retaining valve... ae 1.00 
WONG NO IUG re crd ona oa accny ied oalue xeraanenid  colee ge arars 70 
Release rod ..... SPIRES AF TCE PN eee ee .10 
Triple emergency valve. matt) 
Triple emergency valve seat........... a 
Triple emergency valve piston...............-...+-. 46 
O05 


Triple emergency valve rubber seat............ 
Triple emergency ChCCK WAIVE. 2.2. ccc eet essscwecs «ae 


Triple emergency check spring... hidle wage a Sleerecaace, Sa 
Triple emergency check case gasket OS 
Triple cylinder cap (drain cup)... a Na givers oar ate eee 
Triple cylinder cap (drain cup) gasket ore can weneea bo 
Prinie wradasting BPTiNg. <. v. sons. cee cee wane ere OO 
TeIGIG SUHGMATING WHING 2 <2 weds idencccecens sO 
Triple graduating stem....... Foc Saree oak a aha ae el 
Prinle geass Stem WUE... 6.6 ecco ese en ee ecm sau 
"PEM CHOC WAIN CONG so cc sc.5-0 nk eeilnc Vesa eee ee 

ia 


Triple piston and ring... .....--.- 26sec ecwccsccces LG 
Triple piston ring (only)... 2. .- scree ces eee ecccces 2 


Trine SHAG VEIVE. «<< 2 6 oc cc ceien ec esineccent ane Cade om 

Triple slide valve spring Ss eel ada rar sah ads et de laa OD 
Triple valve strainer. rere sas elie aide eld a thers wea 
Triple Valve SASKCt ... 2... <2 certo ks ew ce steno 15 
Train pipe air strainer (1% ineh)........ LN abaaaiel ou, aan 


we decanted that “the price for 
made in 


In Rule 5, See. 24, 
air-brakes be made $27.50 and the change be 
Sec. 25 of the same rule. 

This report is signed by Messrs. C. 
man), W. E. I. Hi. Scheffer. 


II. Quereau (Chair- 
Symons, 
EXAMINATION OF CAR INSPECTORS. 

While railroads usually exercise care in their 
endeavoring to get the best qual- 
roads have reduced to a sys- 


selection of inspectors, 
ified men for the work, few 
tem the employment and promotion of such men. 

In determining the proper age for inspectors we bave 
had to bear in mind that vision and hearing, so important 
for men in this line of railroad work, begin to fail at 
40 years of age. Glasses then become 
glasses are not always successfully used in outdoor active 
work in all kinds of weather by car inspectors. 

It has also been thought wise to map out a line of 
work that seems most desirable for the schooling of in- 
The committee recommends: 


necessary, and 


spectors. 
One year at oiling cars. 
Two years at car repairing. 
Age limit for new men, 30 years. 
Age limit for promoted men, 40 years. 
20-20 in one eye and not less than 20-40 in the 
other, without |The committee then 
lays down directions for testing vision and hearing. | 
The applicant should be able to write a legible hand 
in English, and also to read manuscript matter as well as 


Vision, 
glasses. 


printed matter. 
The inspectors should be able to name each part of the 
diction- 


cars in general use, in preference using M. C. B. 


ary terms. 
Inspectors must pass a satisfactory examination on M. 
B. Rules, answering 75 per cent. of the questions sub- 
mitted. 
This report is signed by Messrs. G. W. Rhodes 
M. K. Barnum and Chas. Waughop. 


(Chair- 


man), 


REPORT OF THE COMMITTEE ON DRAFT GEAR. 

“On account of the extent of the tests, the large number 
of gears tested and reported on and the amount of work 
required to put the results in shape, it has not been pos- 
sible at this time to do anything more than present the 
facts as shown by the tests. The committee, therefore, 
has not attempted to draw any conclusions from the tests 
or to make any comparisons of the various gears, 

“Your committee is of the opinion that in order to fully 
carry out the instructions given by the Association as to 
the nature of a final report on the subject of draft gear, 
that a series of road tests is necessary, whereby a record 
can be kept for a given period of the repairs necessary 
to the draft gear itself and to the other parts of the car 
independent of each other; also that a record be kept of 
the car mileage and tons hauled during that period, and 
it would recommend that a committee be appointed to 
carry these tests to a conclusion. It would then be pos- 
sible to design a draft gear in conformity to the original 
instructions given the committee by the Association.” 

This is signed by E. D. Bronner, Chairman; Geo. F. 
Wilson, Mord Roberts, W. F. Kiesel, T. A. Lawes, C. 
M. Mendenhall, J. F. Deems and Wm. Forsyth. 

The first part of this report gives a history of the 
organization of the Committee and the outline of the 
plan agreed upon between it and the manufacturers for 
making the tests, all of which has appeared from time 
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to time in the Railroad Gazette. Appendix A of the re- 
port includes details of the drop tests made at Altoona, 
Pa., illustrations of the appearance of the riggings after 
test, together with graphical statements showing the elas- 
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Fig. 1. 


tic limit, ultimate strength and maximum rebound of the 
These graphical statements are reproduced 
Appendix B includes the results of 
Lafayette, Ind., 
being a separate report to the committee signed by Prof. 
This report is 


gears tested. 
9, 


in Figs. 1, 2 and 3. 


the tests made at Purdue University, 
W. K. Hatt and Prof. William Forsyth: 


in part as follows: 


The static tests assigned to Purdue University, and, as 
include tests in tension and compression of 


given below, 
both spring and friction draft riggings, attached to both steel 
and wooden sills. 

The purpose of these tests is to determine : 

(1) The Working Limit of the Riggings.—To this end, uni- 
formly increasing loads were applied to the riggings and co1 
responding movements of the yokes with reference to the 
sills were observed until the riggings became solid, thus giv- 
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flere 
Section lined parts show thet fest was crried beyond point of feilure. 


Fig. 2, 


ing what is called in the diagrams below the ‘‘compression 
line,” that is, the “buffing line.” In case of all friction gears, 
and in case of some spring gears, the load was then released 
step by step and the corresponding release curve obtained. 
The knowledge of this compression and release action is the 
most valuable part of the tests. 

(2) The Load at Which any Part of the Coupler or Draft 
Attachments Might Fail.—To this end, after the compression 
and release curve had been obtained, the loading was _ re- 
sumed just above the point at which the device became solid, 
and continued until some part of the rigging failed, or the 
capacity of the testing machine was reached. 

(1) Working Capacity._In case of spring gears, the 
working capacity is reached when the springs become solid. 
To determine this point, it was sometimes necessary to run 
the load slightly beyond the point of closing of the springs, 
in order to insure complete closing. In case of a theoreti- 
cally perfect spring without constraint the line of release 
would follow back along the line of compression. This is 
not the case in the diagrams below, partly from the fact 
that the load was run beyond the point of solidity, and part- 
ly because of the friction of the parts of the gear. Fig. 1 
gives a typical diagram of a spring gear. 

In case of friction gear, the diagram is represented by Fig. 
-. There is usually a free action of the device, giving, as 
is proper, a comparatively large movement for light loads 
(A-B). Then the device becomes less ylelding under the 
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Movement In lunches. 
Typical Diagram of a Spring Draft Gear. 


action of the friction surfaces until solid under a high load 
(B-C!-C). On release the friction holds the device solid until 
a low load is reached (C-D), when the springs force the 
yoke gently back to the free position of the gear (D-E-A). 

The elements of this test of friction gear, which are of 
value, are: 

(a) The free movement of the device under light loads, 
that is, the length A-B before coming to the steep part of 
the curve; (b) the capacity of the gear before becoming solid, 
as shown by the load and energy absorbed up to C; (c) the 
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Fig. 3, 


action of the friction in recoil, as shown by the length C-D 
and by the area (expressed in terms of foot-pounds of work) 
between the compression line and the release line. These 
elements are listed in case of the gear tested in Table 2. 

(2) Load at Failure.—It may be said that only in some 
cases does the load at failure in the tests below have any 
connection with the stréngth in service, for the reason that 
the attachments used in the tests are not under the same 
action that exists in the case of these attachments in car 
construction. That is, there was a tendency for the sills as 
used in the tests to fail by buckling slightly, thus throwing 
the bearing mainly on one edge of the sill. This was attend- 
ed with a crushing of the sills where they bore on the plat- 
form of the testing machine at a load under which the lug 
bearings on these sills and the coupler attachments were un- 
harmed. It is thought that the sills in the car under ser- 
vice are not subjected to the same strain as in the tests. 

However, in many cases, the failure under test was due 
to crushing of lug bearings on bending of follower 
plates or housings, and these are to be classed as true 
failures of the rigging, distinct from the failure due to the 
method of support in test. 

Conclusions.—As this report confines itself to state- 
ments of fact concerning the tests, no attempt will be 
made to institute comparisons between the various gears, 
or their availability for service. 

(Continued on page 470.) 
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Competitive Locomotive Types for the Illinois Central. 





[WITH AN INSET.] 

The two types of locomotive shown in the accompanying 
engravings have been recently received from the build- 
ers by the Illinois Central, the Atlantic type from the 
Baldwin Locomotive Works and the Prairie type from the 
Rogers Locomotive Works. They are from designs by 
Mr. William Renshaw, Superintendent of Machinery, and 
are the first wide fire-box passenger locomotives to be 
used on the road. They have been placed in fast passen- 
ger service and their performance will be very carefully 
watched by the motive power department. ‘The results 
are expected to determine which of the two types will be 
adopted for general use. The Prairie type is the heavier, 
having a total weight of 203,000 Ibs. against 178,600 Ibs. 
for the Atlantic, while the tractive powers, based on 85 
per cent. of the boiler pressure, are 25,500 and 24,100 
lbs. respectively. The Atlantic type carries 95,710 lbs. on 
drivers, 59,290 Ibs. on the front truck and 43,600 Ibs. on 
the trailing truck. The driving wheels are 79 in. in di- 
ameter and have cast-steel centers and Krupp tires. The 
driving wheel base is 7 ft. 83 in. and rigid wheel base is 
15 ft. 9 in., which will allow the engine to pass curves of 
six degrees; the total wheel base is 27 ft. 9 in. The 
Prairie type has 144,000 Ibs. on drivers, 22,000 Ibs. on 
the front truck and 37,000 Ibs. on the trailing truck. The 
driving wheel base is 18 ft. 6 in. and the total wheel base 
is 30 ft. 9 in. The driving wheels are 75 in. in diam- 
eter and are similar in construction to those of the At- 
lantic type. Both types have 20 x 28 in. cylinders, with 
balanced D-slide valves. 

Both boilers are of the extended wagon top radial-stay 
type, with sloping back sheet and head, designed for a 
working steam pressure of 200 lbs. The Atlantic type is 
G6 in. in diameter at the outside of the first course and 
the sheets are "/,, and % in. thick. There are 351 
tubes, 2 in. outside diameter and 16 ft. 6 in. long, afford- 
ing a heating surface of 3,017 sq. ft.; the total heating 
surface is 3,191.7 sq. ft. For the Prairie type the diam- 
eter of the barrel is 68 in. and the sheets are *4 in. 
thick. The tubes, of which there are $335, are 2 in. 
outside diameter and 19 ft. long. This is said to be the 
longest boiler ever turned out of the Rogers Works. The 
total heating surface is 3,534 sq. ft., of which 201 sq. ft. 
is in the fire-box and 3,338 sq. ft. in the tubes. The fire- 
boxes are of the same dimensions, 102 in. long and 72 
in. wide, making a grate area of 51 sq. ft. The fuel 
used is bituminous coal. 

The tenders have steel underframes and are the stan- 
dard type of the Illinois Central. They have a capacity 
for between 15 and 18 tons of coal and 7,000 gals. of 
water, and weigh 147,600 Ibs. loaded. ‘They are car- 
ried on 50-ton Fox pressed-steel trucks, having 38-in. 
wheels with 54% x 10-in. journals and are 





steel-tired 


equipped with Westinghouse friction draft gear. Chain 
coa] gates have been adopted for these engines. Gates 


of this pattern have been in use on some of the engines 
of the Pittsburgh, Cincinnati, Chicago & St. Louis for 
some time and have advantages over other forms in gen- 
eral use, in that the coal may more readily be broken 
with the pick and the chains may be removed singly from 
the hooks supporting them. ; 

The Prairie type engine just completed by the Rogers 
Locomotive Works, is designed, like the Atlantic type. 
above referred to, for heavy fast passenger traffic. The 
frame bracing of this engine presents an interesting fea- 
ture. The foot plate at the back is very short, and in 
erder to effectively brace the frames together, so as to 
prevent any possible tendency of racking, a cast-steel 
plate is bolted across the frames, just behind the cylinder 
saddle. The plate is 69%4-in. long and is secured by ver- 
tical bolts through the frame and also through flanges 
which lie against the inner surface of the frames. There 
are four boiler-waste braces to frames and the diagonal 
smoke-box braces are retained. Both injectors are placel 
on the right side; one is a Nathan Simplex No. 11, and 
the other a No. 10, Ohio. Provision has been made for 
oiling the driving-boxes from the cab, and the pipes 
used for this purpose pass down outside the lagging. 

The carrying wheels are equalized with the rear drivers 
the equalizer bar having three pivot holes, by which the 
weight on the drivers may be altered in the shop, with 
in certain limits, if considered desirable. The carrying 
wheels have about 6-in. side motion, though the truck is 
not of what is usually called the radial type. Upon 
the carrying axle boxes a cast-steel yoke is placed, which 
turns down on the sides of the boxes and has in each 
turned down end two pins from which a solid link hangs 
down and is pinned at the bottom to a block which unites 
two equalizer plates. These two plates are placed on 
each side of the main frames. The object of the two 
pins through the upper end of the solid link is to bring 
the truck back positively to central position when it has 
moved to either side, and the truck rides more steadily iv 
consequence. ‘There being no jaws for the boxes to work 
in their fore and aft position is maintained by a radius 
bar, similar to that of the pony truck in front. 

The frame splicing just back of the cylinders is a ver) 
substantial piece of work. The lower member of tli 
frame front is very securely bolted and keyed to the mai! 
frame in the usual way and has a turned up end or foo’ 
which is drawn up tightly against the outside of the for- 
ward jaw. ‘The upper members are bolted verticall) 
through the steel frame plate which lies between them 
and of which mention has already been made. Two 
flanges, one above and one below, are secured to the two 
upper frame members. There are, then, a total of nine 
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bolts through each member. If the cylinders were not Steam ports, width ....................0..4. <P im. Sigel arentest Giamiler 5g «oc ks icc edu cictee's 191% in. 
there the frame splice, and, indeed, both frames, would TEI NUE TONER oo iii scp os och cesnegas wears -20 in. Stack, height above smoke-box.................8 ft. Va in. 
: - ; ie ; 7 Wier Ori With 6. dine Pong ie ci eet nec euducs 3 in. Tender 
be united in very strong and rigid connection. The frame Bridge, orb REI 5 8 2) 5h) ae a ee aE Wi Wee a oe or ee ee Swivel — 
members are not only bolted together but they are tied ae ee eeu sorten gees aeaaees Richardson aiener xs one & material in tank. .. me idieei niacin dares “oo 
' Bete 8 : ee weet falves, greatest travel ....0s cess ccecsecccse tee im. TROCMNGGS OF COM MOCIS. 2... wk ccc ccccves ee cue weed 4 in 
together on the inner side by the flanges of the steel ‘Waleess ouinidel tite <5 ou cc 2 cs ens cone suuldaa ous 1 in WOME QUEM Sac cacece dda tos ce edewnaaaneee Swinging bolster 
frame plate. The back portion of the frame has an offset Valves, inside lap or clearance. eee line Type of truck apring. .. ...sccccecccss Elliptie and helical 
OE ie eee ee 
ei 
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Boiler of Illinois Central Prairie Type Engine. 
Wit o_) oO @0 CeCe 6 ““s We ee elec ee ¢ ee © ec ee} 
a, eee a ~--+--------- - - GS — --- LG ----3} 
al $2 92 
H 
Diameter of truck wheels .... dea snslaia’eladaacern or sean 1 
Diameter and length of axle journals. a6 winca'w ecaiec «ee ena | 
Distance between centers of journals.............6 ft. 5 in | 
Diameter of wheel Gt. om Sule. «5 ic ccceivcesdeadeees 7 in. | 
Petey. OF COROEE OF CNIG <5 cc cneececisciicesinvedoeced 5% In. i 
—_— of tender frame over eee errr rere (eee t 
Length of tank .... ‘ error errr: Fo 
We Or CEG c csc cae caeenna nese ewe cae ees 10 ft. O in. t 
Height of tank, not including collar.............. 5 ft. O in. 
Height of tank over collar... Peer fF At YF 1 
Prairie Type- ~ he ogers. 
Wheel base, total, of engine .... 0... cc ccccee ss SO &. D im. 
Wheel base, driving meee errr ed 
Wheel base, total, engine ‘and tender. ............62 ft. 2 in. 
Length over all, engine .... -.-- 42 ft. 9% in. 
; Length over all, total, engine and tender.......71 ft. 10% in. 1 
Height, center of boiler above rails...............9 ft. 2 in. i 
Height of stack above rails. ... erererr ere rr 
Material of driving wheel centers......... ..Cast steel 
Truck wheels, diameter. ..... peneansesslh 3 in. : trailing, 48 in. i 
Journals, driving axle, Mints oxo. a. . 91%x 12 2 in. 
Journals, truck axle, size.......... . Leading, 6 x 12 in. 
a 8x12 in. 
J rE: ST 
Det RO RO a a a ce aces orldn dies cane eeuns 4 in. 
Kind of piston rod packing. . aornaed . United States | 
Steam ports, length .. stat th idealist mm dra craven Pee \ 
RGU RUNNER cnc Kees ateedcecdqeans seceded 1% in. i 
DO ORUM MUEIREDD, oe enw accccesradend eeseecies as can am i 
RUE BONES WERNER oe cis tcc cccincccecnesdsces es . in. i 
Do AN errr rrr rr ee een ere in. 
WSRNGR NONE Oo 66: 010:30 eee: American balanced, PREF “disc 
WAG OLONNNe MEUNOR oS ceaccadacnesecsivennneneass 6 in. 
Valves, inside lap or clearance. ........... -Line and line 
Me a a en re arn 1 in. 
Botler, material in barrel... 02.62 ccicceceess Carbon steel 
Be LEEPER OPE TRC Cree - in 
Be EP ee ere eer er in. 
Ce PIONS GIRTOR We oc ie ccccewncecee ems Radial stays 
pa See rr ee rer re reer e roe one 2 in. 
Fire-box, material .. ait aadenccn pe j 
Fire-box, thickness GUAM ack oak ened ee - + "/1e in. | 
Fire-box, water space, width. .Front, 4 in.; sides, 4 in.; i 
back, 4 in. 
} CIE ok oss Hae esd ane cy eninedachbendaare Rocking {| 
py OS ee ee rere ree ee I. C. special H 
TOM CURE CMON oss ceas ces cc eencepueseadie 2 in. | 
"EGNGM, MOU GUON BMONED. «cc cc ccs cvedtucceeeueat 19 ft. O in. } 
PE ONNG OEED 96 aie 6c esle Menacddacatancdenacweua gets Single i 
OMIM Ghd madecnnecenecedeukendsechicenddcuwieeee’ Wire 
Netting, GUNG OE MAN ei si ecacegeenssacucnaes 3% x 3% in 
PAE Tee Cree CRC CU TEC Ee Straight 
f I III oo os x5 Ss00 no vase evden evoan 16% in. 
\ Semel, SKOACESE CIAMCLCE 6085s cF Secccccccesiwerese 19% in. 
! Stack, height above smoke-box..................2 ft. 8 in. 
x Tender. , 
~ Type ssl hd dtm ocoiaw ew aed een eee f 
: b Kind of material in tank........--- ec. ccecceeceecs Steel j 
' ‘TRICO OE MAMI SNOE Na occ niee Sse ccc ac ac eee wnat % in. i 
: yy TIEN aac acds ner same scame taeda cud Swinging bolster | 
A Te OF UI Mas ss caciceeecewdens Elliptic and helical } 
i DERE GE IE WD 6 a cc bcdecsencsvosceneenees 38 in. { 
i Diameter and length of axle journals...........5%x10 in. 
| Distance between centers of journals............. 6 ft. 5 in i 
et a a ere ore rr ree 7 in. i 
ee a reco reer corer eer cr 5% in. i 
Length of tender frame over bumpers............27 ft. 7 in } 
Length Of tank... 2 ct cece cc ccc css ccecvcces 24 ft. 9% in. } 
WHE CRI as ac elasicacee dc wasesceceedadanen 10 ft. O in. H 
Height of tank, not including collar.............. 5 ft. O in. 
Height of tank Over COUEE . 2.0 cc ccsccccccccceccs 6 ft. 6 in. 
Sse NODDED i 
: : os . mee The Per Diem Agreement. | 
Details of Carrying Truck, Prairie Type Engine—lIllinois Central. atlas ” greement i 
. pene ed i > Rai | Gazette of or i 
of 2 in. and the splice is bolted and keyed in approved Boiler, type of ... vital anc Betemted wagon top As announced in the Railroad Gazette of last week, | 
fashion Boller, working steam pressure.....-..-..... ; . the agreement to adopt the per diem basis for the inter- H 
ji ata SRMIRGN, MRO IE Sl DORPOR 6.655 cinco ned ec cdinneeae ‘Car ae stee : ne sail a : . 
A few of the principal dimensions of both engines are Thickness of tube sheets......-.-- +++ -+ecreeeecerees % in. change of freight cars, for one year from July 1, has been 
given helow : Phicuncad OF CROW, HOC 2. cies os av nde oc ensine= ees 7/¢ in. _ signed by the owners of much more than two-thirds of t 
Atlantic Type—Baldirin tg a PM SH Nc TARE a Radial istays the freight cars of the country. The names of the roads j 
whee ase, total; Of GNPIME 6 ....6.6.6.5:0 ce:00s os ho RR Gite ~~ Wieihien wiaterial 2525. os sc oc oss cc ch cases: Carbon steel which have signed are given in the list below, which is | 
he: REG; CERMWMNNE are ae oe celica ches waineew «ee 7 tt. 3 in. Wie ee: Seen OF GONE. ¢ .5c os ccccceccceasevens 7/1_ in i ss SES See 3 lla: se ee 
hy hee! case, total, engine and tender........... 59 ft. 6% in. Fire-box, water space, width. .Front, 4 in.; sides, 4 in. ; taken from . vs ular sent out by Secretary W. F. Allen. j 
yp ng VG Re CUMIN te ai nese are, ec sare 40 ft. 14% in. back, 4in. The circular gives the names of subsidiary roads, as, for 
4eng oO > 7 i 1 + . 
Heigh ver all, total, engine and tender yee * tt 2 - Pubes, ol pee sar a Nat. bs Wai tC oe example, under the head of Great Northern we find the i 
Heigh of stack above rails.............-ee- +++ 15 ft. 14% im. Tubes, outside diameter .............-..0.. eee cee eee 2 in. Eastern of Minnesota, the Montana Central, etc.; but 
bi Truct nosh, Sener Terie ety eka oe te F sem oan gp Sa aaa Pk Tbh oe Ra ee = Gai = as in substantially all cases the parent road has brought 
oe i heels, diameter engine .......-..-.---+-.-.-+36 in. Saige WOE ENMU eo oo ssi ka ree ee ae 73 in. in all of its subsidiaries it is scarcely necessary to re- 
Sarnis regia qantas 20 eee See cc eee ee | 
ard truck axle, size engine. Be ea hos eo ae 6 x12in. Netting .. Pte AN ad Aarne dae ae Including the subsidiary companies there are in this | 
| pee ak ae a arora hereto nla sic sisce-eece ele see 64x 6% = ow size of mesh M6 x 3% in. list 203 names; without them there are 132, The number 
Steam ports, OI cise cxie dale x ne xnscns<ons enn, SiC eee GIR (ois. + i929 1946 cnyaneaaexangs 19% in. of votes in favor of per diem (180) represents member- } 
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ships based, in the case of large companies, on the num- 
cars owned; this explains the discrepancies in 
In the second list, containing names of com- 
which are not members of the American Rail- 
way Association, there are 32 entries.* 

List of railroad companies holding memberships in the 
imerican Railway Association on behalf of which “Per 
Diem Rules Agrecments” have been filed up to June 10, 
102 : ‘ 

Atchison, Topeka & Santa Fe. Lehigh & Hudson River. 
Atlantic Coast Line. Lehigh Valley. 

Balt. & Annap. Short Line. Long Island. 

Baltimore & Ohio Louisiana & Arkansas. 
Balt. & Ohio Southwestern, Louis., Hen, & St. Louis. 
Is i 

LB 


ber of 
the totals. 


panies 





essemer & Lake Erie, Macon & Birmingham. 
lackwell, Enid & Southw'n. Maryland & Pennsylvania. 
boston & Albany. Mexican Central. 

Buffalo, Roch. & Pittsburgh. Mexican International. 

Bur. & Mo. River R. in Neb. Michigan Central. 
Burlington & Northwestern. Minneapolis & St. Louis. 
Ibur., Cedar Rapids & North'’n. M, St. P. & Sault Ste. Marie. 
Butte, Anaconda & Pacific. Miss. River & Bonne Terre. 
ammal & Black Forest. Missouri, Kansas & Texas. 








‘anadian Pacifie. Missouri Lacific. 

‘arolina & North-western, Muscatine North & South. 
‘arrabelle, Tallahassee & Ga. New York & Ottawa. 
‘entral New England. N. Y. Cen. & Hudson River. 
‘entral of Georgia. N. Y. Chie. & St. Louis. 
‘entral Railroad of N. J. N. Y., Ontario & Western 
‘ontral Vermont. N. Y.. Phila. & Norfolk. 
‘hesapeake & Ohio Norfolk & Southern. 
‘hicago & Alton. Norfolk & Western. 
hicago & Eastern II. Northern Pacific. 

‘hic., Burl, & Quincy Oregon Short Line. 

hicago Great Western. Parral & Durango. 

‘hic., Indian. & Louisville. Peoria & Pekin Union. 


Pennsylvania Railroad System. 
Penn. Lines, W. of Pittsburgh. 
Philadelphia & Reading. 
Pinehurst. 

Pittsburgh & Lake Erie. 
Pittsburgh, Lisbon & Western. 
incinnati Northern. Pittsb’'gh, Shawmut & N’th’n. 
in., Richmond & Muncie. Plant System. 

leveland, Akron & Columbus. Quincy, Omaha & Kan, City. 
lev., Cin., Chic. & St. Louis. Rich., Fred. & Potomac. 

Rio Grande, S. M. & Pace. 
Rutland. 


‘hic., Kal. & Saginaw. 
‘hieago, Peoria & St. Louis. 
‘hi., Rock Island & Pacific 
‘hie.. Rock tsland & Texas. 
‘in. & Muskingum Valley. 
‘in., Hamilton & Dayton. 


olorado & Southern. 
olumbus, San. & Hocking. 
Cumberland & Pennsylvania. St. Louis & North Arkansas. 
Cumberland Valley. St. Louis, Kan. City & Col. 
Dav., R. 1. & Northwestern. St. Louis South-western. 
Delaware & Jludson. San Antonio & Aransas Dass. 
Delaware, Lacka. & Western. Santa Fe Pacific. (Including 
Denver & Rio Grande. all California lines.) 
Detroit & Mackinac. Santa Fe, Pres. & Phoenix. 
Dry Fork. Seaboard Air Line. 

Duluth & Iron Range. Southern Indiana, 

East Broad Top Southern Pacific. 

Erie. Staten Island Rapid Transit. 
Grand Rapids & Indiana. Terre Haute & Indianapolis. 
Grand Trunk. ‘Texas Midland. 

Great Northern. Toledo, Peoria & Western. 
Gulf, Colorado & Santa Fe. Toledo, St. Louis & Western. 
Hannibal & St. Joseph. Toronto, Hamilton & Buffalo, 
Ilocking Valley. Union Pacific. 

Hlouston & Texas Central. Wabash. 

Hunt. & Broad Top Mount. Wash, & Columbia River. 
Hlinois Central. Western Maryland. 

Hinois Southern, Western Ry. of Alabama. 
Indianapolis Union. W. Va. Central & Pittsburg. 
Intercolonial. Wheeling & Lake Erie. 

lowa Central. Wheeling ‘Terminal. 
Jacksonville & St. Louis, Williamsport & North Branch. 
Keokux & Western, Wisconsin Central. 

Lake Erie, All. & Wheeling. Wrightsville & Tennille. 

Lake Shore &*Mich,. Southern. 

List of railroad companies not members of The Amer- 
ican Railway Association on behalf of which “Per Diem 
Keules Agreements” have been filed: 

Atlantic & Birmingham. Midland. 

Buffalo, Attica & Arcade. Nashville & Sparks. 

Carolina Northern. Newburgh, Dutchess & Conn. 
Cen. Penn. & Western. New River, Holston & W’t’n. 
Chie., Rock Island & El Paso. Norwoed & St. Lawrence. 
( 
( 
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‘hie., Rock Island & Mexico Poughkeepsie & Eastern. 
‘in., Lebanon & Northern. Randsburg. 

‘oahuila & Pacific. Sandersville. 

Dominion Atlantic. Saline River. 

Fort Smith & Western. San Pete Valley. 
flouston, BK. & W. Texas. Savannah & Statesboro, 
Kishacoquillas. Sebasticook & Moosehead, 
Leavenworth & Topeka. Sylvania. 

Lexington & Eastern. Tuskaloosa Belt. 

Little River Valley. Waynesburg & Washington. 
Mexican Northern. Yreka. 


An Improvement in Boiler Seams. 


Mr. S. M. Vauclain, of the Baldwin Locomotive Works, 
has recently patented a new form of re-enforced butt seam 
Which is applicable to the longitudinal seams of boilers 
and, in fact, to any seam under tension. The drawing 
shows in plan the form of seam. The two abutting plates 
are lapped on one side with a narrow strip and om the 
other with a diamond shaped plate extending the length 





,2 
A aan A 
{ : —., 
” % RS 
c t bs G 
o? % .— ) |, 

« me rg 
of 2. T : @ { V2 lf: 
o? ‘ Sia Io} 
ot? AO FOR, TE, SR. eI. |, SH 
Le |O-@ O-G-O @ G-@-@ o> -O-@ 9-6 6 P)OllQ || 
Ng ap | ae a it - |] 

o'9 & > & > > o-6 oe 6 6 -@ 6-6-46)1/44 
ee Fa re a eae cee | Tel 

‘ }@ i 
A 
# | | 


An Improved Boiler Seam. 


of the joint. On the line A A, the sheet is entire with 
the exception of the single rivet hole b, through the plate 
and diamond sheet. On the line B B two holes, ¢ ¢, are 
put through, but the plate is here re-enforced by the shear 
of the rivet b, so that the actual strength on this line is 
equal to that on line A A. Three holes, d d d, are put 
through the two plates on the line © C, but here they 
are re-enforced by the shear of the three rivets, b and ¢ ¢, 
nearly equal to the amount cut out. <A still better dis- 
tribution is had on line D D, where four holes are cut 
out but are re-enforced by the shear of six rivets. The 
same effect is obtained in all the rows until the center 
of the seam is reached. It will be seen that the weakest 
place in the joint is on the lines A A and B B, the far- 
thest from the actual joint of the two plates. The dia- 
mond shape plate extends and is secured in the same 


*See note in editorial column. 
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manner on both sides of the butt joint, preferably on the 
inside of the ring, and an ordinary outside lap strip is 
riveted over the joint. 

Actual experiments with drums riveted in this manner 
and subjected to bursting pressure show that very nearly 
the full strength of the plate is maintained. These seams 
are to be used on 75 Prairie type locomotives for the 
Atchison, Topeka & Santa Fe, now building. 


A New Design of Metal Freight Car Truck. 


The Buckeye Malleable Iron & Coupler Company, on 
the completion of its new steel casting plant, will put on 
the market a number of cast-steel specialties, one of which 
is here shown. This is an all metal truck designed to 
carry all the load on frictionless side bearings, a radical 
departure in truck design. 

The truck transom is a single steel casting with the 
springs placed directly beneath the side bearings, insuring 
contact at the side bearings at all times and at the same 
time reducing the maximum bending moments in the 
transom to a comparatively small figure. The roller side 
bearing used is one patented by Mr. S. P. Bush, which 
has been thoroughly tested under locomotive tenders and 
found to meet all requirements. It consists of a segment 
of a large roller having a 12 in. fall so situated that in 


At the meeting last year the name of the Associa- 
tion was changed from “National” to “American,” and 
the scope of its territory extended to the bounds of North 
America; and three Canadian cities, Montreal, Toronto 
and London, applied at this meeting for membership and 
were admitted. Other cities applying and admitted were, 
Knoxville, Tenn.; Wichita, Kan.; Savannah, Ga., and 
Terre Haute, Ind. The Association now embraces 64 
cities with an individual membership of 633. 

The Treasurer reported all dues paid, likewise all bills, 
and the handsome balance of over $900 in the treasury. 

The Special Committee with President Adams at its 
head, who responded to the request of the Classification 
Committee that the Local Agents’ Association draft a 
form of a uniform bill of lading, shipper’s receipt and 
shipper’s order, submitted a triplicate form embodying 
many features recommended by the respective local Asso- 
ciations. The report was fully discussed, occupying all 


of Tuesday evening’s session, and was referred to a 
special committee with instructions to make a report to 
the President, to be transmitted to the sub-committee on 
classification. 

The per diem rules to take effect July 1 were dis- 
tributed on Tuesday, and the subject was made the order 
of business for Wednesday. 


It occupied the time of 








Buckeye Cast Steel Truck and Body Bolster. 


any position of swiveling the load is directly transmitted 
in a vertical line to the spring cap. Teeth on the large 
roller engage pockets in the body bolster, so that the 
correct position of the parts is always maintained. Tests 
show that the friction of this bearing under heavy loads 
is less than that of the ordinary center plate type with 
side bearings of small rollers. he springs and side bear- 
ings being placed inside the transom are well protected. 

The bending moment of the body bolster is much re- 
duced and the point of maximum bending moment trans- 
ferred from the center of the bolster to points outside 
the side bearings. ‘This reduction of bending moment 
enables a lighter section to be used than in other designs 
and a consequent reduction in weight. At the side bear- 
ings there is always room to make the bolster any depth 
required to provide for the bending moment and the re- 
duction of this figure at the center of the bolster allows 
the section at that point to be cut away enough to place 
the body bolster entirely beneath the sills. This form of 
construction has many advantages in very low cars or 
cars having deep center sills. The drawing shows the 
truck applied to a car having 15 in. center sills and 8 in. 
side sills. If the sills are of uniform depth the truck 
transom is arched upward in the center to suit the body 
bolster. If a large amount of side play is required the 
design is capable of modification to suit the Barber de- 


vice, ee 


Local Freight Agents’ Annual Meeting. 


The fifteenth annual meeting of the American Asso- 
ciation of Local Freight Agents’ Associations was opened 
by President T. P. Adams, in the Chamber of Commerce, 
Cleveland, on June 10, with speeches of welcome by 
Mayor Tom. L. Johnson and Colonel J. J. 
Vice-President of the Chamber of Commerce. Responses 
were made by Messrs. Bumpas, Judge and Arnold. Subse- 
quent sessions were held in Hollenden Hotel. The number 
of delegates reporting was 134, representing 40 associa- 
tions, many delegates arriving after the committee had re- 
ported. 

The reports showed the Association to be in a most 
flourishing condition, numerically and financially; and 
they gave evidence of enthusiasm among the local Asso- 
ciations. Great activity exists in the committees charged 
to bring about uniform methods, and the recommenda- 
tions of this Association are for the most part favorably 
received and adopted. 


Sullivan, ' 


the convention a half day. The members confined them-- 
selves to those features which will be likely to affect the 
station agent. An explanation as to ending daily records 
at midnight, instead of a more seasonable hour, was not 
given; though a reason doubtless exists. Some confusion 
is anticipated between the delivering and receiving lines 
on account of possible disputes as to hours of delivery. 
It was advocated by some that where switching lines 
were compelled to refuse freight for consignees whose re- 
ceiving tracks were blocked by their own consignments 
that the delivering line should collect demurrage direct 
from such consignees for detention on that company’s 
tracks while waiting to make delivery to the switching 
line. Otherwise, consignees would take advantage of this 
condition to hold freight in proximity without paying for 
the privilege. 

The Secretary was instructed to distribute printed 
copies of the discussion on this subject, sending one to 
each individual member. 

Upon a proposition submitted by Cincinnati, it was 
almost unanimously agreed that freight houses ought to 
be closed at 4:30 on all days but Saturday, and as much 
earlier on Saturday as local conditions would permit. 
The interests of the punctual shipper should not be in 
jured by the tardy one; fast schedules should be main 
tained, to the welfare of general commercial interests. 

The Conference Committee was instructed to take up 
with the Classification Committee the matter of provid- 
ing a classification of articles too large to be loaded in 
a 36 ft. car. This was recommended by LaCrosse, W's. 

That tracers should not be sent by forwarding agen's 
unless some evidence from consignee be produced tht 
shipment had not been received after a reasonable time 
was decided upon as a panacea for the ills complained of 
by Pittsburgh. 

Chicago wants agents to be more particular in checkiig 
and handling empty beer packages. If the efforts of ‘lie 
Conference Committee avail, they will be so. 

Increase in damage to freight in packages, Toledo :1l- 
leges, is due, half to poor packages and the other hull! 
to the increased size of cars,-rough handling due to a'r 
brakes and bad loading. The Association will ask th 
Freight Claim Agents’ Association to join in getting t!) 
classification made more specific as to what constitut 
proper protection in the construction of packages. It wi- 
resolved that agents should exercise eternal vigilance ani 
request transportation officials to do likewise. 

Buffalo recommended that receipts for L. c. L. ship- 
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ments be taken on platform by- clerk making delivery ; 
this was supported by a unanimous vote. 

Wheeling asked that a uniform time limit be nl 
when team and house freight should be sent to public 
storage. It was thought that conditions differed so as 
to make a given time applicable to all cities impracticable ; 
but it was agreed that all Associations should recom- 
mend the shortest limit consistent with local conditions. 

New York’s topic, protection to agents delivering ship- 
ments sent in bond and consigned to order without the 
surrender of the original bill of lading, was referred to 
the Conference Committee for report at the next meet- 
ing. 

In answer to Louisville, the Conference Committee was 
instructed to inform local associations that bills for com- 
pany material delivered by a connecting line should be 
paid promptly as other bills. ° 

St. Louis was informed, by the vote of the Associa- 
tion, that generally speaking, carload freight received 
from connecting lines on billing not. showing final desti- 
nation, should either not be accepted or, if placed on hold 
tracks, switching should be charged; but local require- 
ments should govern. 

W. H. Bumpas (L. & N.), Nashville, was elected Pres- 
ident; James Caldwell, Jr. (Grand Trunk), Detroit, 
Vice-President; George W. Dennison (Penna. Co.), 
Toledo, Secretary, and C. H. Newton (Wabash), Toledo, 
Treasurer. Savannah, Ga., was chosen as the place, and 
June 9, 1903, as the time for holding the next meeting. 

The entertainment features were art galleries and 
tally-ho drives for the ladies, a reception and ball on 
Wednesday evening, and a theatre party on Thursday 
evening; and there was instructive sightseeing in a trip 
over ore and lumber docks and one to Akron and Bar- 
berton. 

After passing appropriate resolutions upon the death 
of deceased members and thanks for courtesies of Cleve- 
land Association and their friends who assisted in en- 
tertaining the delegates and their families, the meeting 


adjourned, 








The Thornburgh Coupler Attachments. 


This is a tandem spring gear with box followers. It 
is shown in Fig. 1 as applied to steel sills for testing in 
accordance with the specifications of the M. C. B. com- 
mittee. Fig. 2 shows details of the box followers made 
in three parts as shown, one solid and two interchange- 
able separable pieces. When the springs are in place 
and the box followers between the yoke the whole forms 
an interlocked collapsible double spring case, with a 
movement of 154 in., affording a protection to the springs 
against being compressed solid. ‘Two 6144 in. by 8 in. M. 
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Fig. 2.—Details of Box Followers. 


C. B. draft springs are used, and the only other parts 
are the front and rear cheek plates riveted or bolted to 
the sills, which are replaced by lugs on the metal draft 





7 
3 


SS 


Nez 


Sy 


/ 
SS : 


No 


2} 


= 
: 
: 
: 
N 
: 
(es 
: 
$ 
$ 
: 
3 


Y} 














patents. The parts as given in Fig. 1 are: 1, yoke; 2, 
solid box followers; 3, separable box followers; 4, cheek 
plates; 5, tie plate. 


The Wright Triple Spring Draft Gear. 
This draft gear which was among those tested by the 


M. C. B. committee at Altoona has three springs, double 
coil, 6 in, x 6 in., arranged in triangular shape, two 
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are already well-known to the readers of the Railroad 
Gazette. The new trains are advertised to consist of 
four cars éach, but on both roads, for at least a part 
of the journey, five or six cars have already been taken, 
and, as is evident from the past performances of the 
locomotives used, more than four cars can doubtless be 
taken at any time. 

The running time of the westbound train over the New 
York Central and the Lake Shore, as shown on the work- 
ing time-tables over each division, is as follows: 
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The Wright Triple Spring Draft Gear. 


side by side, and the third in front between the coupler 
shank and the forward follower. As shown in the draw- 
ing the whole arrangement is set below the center sills 
between two sub-sills which are cut away to make room 
for the pair of springs. The single spring is between 
the two sub-sills. In tension the two rear springs only 
are in action while in buffing all three are brought into 
play. Paddle bolts running back through the transom 
take part of the stress in tension. The parts are: 1, 
yoke; 2, followers; 3, draft springs; 4, angle irons pro- 
tecting the sub-sills and forming follower stops. 


The Chicago Twenty-Hour Trains. 
The trains scheduled to run between New York and 
Chicago in 20 hours, as announced in our issue of June 
6, page 414, and June 154, page 451, made their initial 
trips with complete success; both the eastbound and the 
westbound trains, on both the Pennsylvania and the New 
York Central reaching their respective destinations three 
or four minutes ahead of time. One account says that 
the westbound “Twentieth Century Limited’? was detained 
10 minutes once or twice on the Lake Shore road; but the 
lost time was quickly made up, and the same was true 
of two or three incidents on the Pennsylvania. 
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Fig. 1.—Thornburgh Coupler Attachments. 


‘eauins when used. A tie plate supports the gear and 
lis may be readily dropped, allowing the removal of the 
‘car from the car when desired. This form is also used 
‘1 a triple tandem spring gear made under the same 


These trains are hauled (on every division, we believe, ) 
on both roads, by the latest and heaviest Atlantic type 
locomotives. These locomotives, already in use on the 
other fast (and much heavier) trains of these roads, 


. eee aa ren ft 
ee OS er ee eee ene ee | 
Station. Ar. or Ly. Miles. Time. 
| ep aaapieneen 5.32PM 14288 9 2h.50 min. 
Syracuse 000002202 Siwpim, f MATS# 2h. 59min. 
Buffalo 00.20.02) abidspom, ¢ 14880 3h. 3 min. 
5 elie? 1a ee eee 
fie cl. Ae Rengndlbtepiaoss 
ikhare 6000000 Papal § 18840 2h. 39 min, 
Englewood 001.1. Sieracm: ¢ 9440 1h. 57 min. 
Chicago sveeeelll Sisatm, f 670 Oh, 18min, 
964.82 7 19 h. 38 min. 
Stops allowed for above................ ae 22 min. 


20 h. 0 min. 


Besides the stops at the terminals, as above shown, 
the train stops at Utica and Rochester two minutes each. 
at Erie three minutes, and at Englewood and at Thirty- 
first street, Chicago. Estimating the last two stops at 
one minute each the total time consumed by station 
stops is 31 min. Besides this there is an extra stop 
at Buffalo, which is made necessary by the backing of 
the train into the station. There are, of course, numerous 
other losses due to necessary slackening of speed, so that 
it would be hardly practicable to make any useful esti- 
mate of the average rate of speed in motion. ‘The average 
time through, including stops, is as stated in our former 
notice; or, to include the fractions, 48.24 miles an hour. 
The extra stop at Buffalo and the low speed necessary in 
backing the train a short distance necessitates an allow- 
ance of about 10 min. ‘The schedule which covers this 
movement allows 12 min, for a distance of two miles. 
From Girard Junction to Mentor on the Lake Shore 
the distance is 56 miles, and the schedule time is one 
hour. We have divided the miles and the time at Engle- 
wood for the reason that beyond that point the speed 
is necessarily low. 

The time of the westbound train over the Pennsylvania 
is as follows: 





reg Miles. Time. 
Harrishtrg ......... ¢ 103.9 1h. 55 min. 
ame 116.9 2h. 30 min. 
ehoeees (5)-—< 8 1888 4h. 18min, 
Geomeens gene se ae t 272.6 6h. 4 min. 
Glan $72 «. 20min. 
; 908.8 19 h. 19 min. 
Stops allowed for above............... P 23 min. 
“19 h. 42 min. 
NW NOG TORU cars clase dics ecwaneeaas A 18 min. 


~ 20h. 0 min. 


The passenger stop at Philadelphia is at Germantown 
Junction, four miles east of Powelton avenue. At Powel- 
ton avenue, where engines are changed, the train is 
turned, but this will be done away with in a few weeks, 
when the third leg of the Mantua Y is put itn shape for 
passenger trains. This will shorten the distance about 
21% miles. At Crestline no stop is scheduled, but as the 
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arriving and leaving times are 3 min, apart, and it is 
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a division terminus we assume that engines are changed. 
At Fort Wayne, 131.4 miles west of Crestline, there 
is a similar allowance of 3 min., but the train is sched- 
uled to stop only to let passengers off. Estimating the 
Germantown Junction and Englewood stops at one min- 
ute each, the total allowance for stops would be 28 min. 

For the 9™08.8 miles from Jersey City to Chicago, 
traversed in 19 hrs, 42 min., including all stops, the aver- 
age rate of speed is 46.1 miles an hour. The rate over 
the New York Division is 54.4 miles an hour; the Phil- 
adelphia Division, 54.2; Middle Division, 50.9; Pittsburgh 
Division, 46.8. West of Pittsburgh there is some single 
track and the rate from Pittsburgh to Englewood, 461.4 
hour. 


miles, is 44.5 miles an 





English Railroads and Electricity. 





It is a sign of the times that several of the engineering 
societies in England should be devoting meetings to the 
consideration of the conversion of steam railroads to 
electrical working. 

The principal event of this kind is undoubtedly the 
discussion which has already occupied several sittings at 
the Institution of Civil Engineers in London. The paper 
which served to introduce the subject was prepared by 
Messrs. Mordey and Jenkin, who endeavored to cover 
the whole question of the present position, especially with 
regard to the best electrical system to adopt. The dis- 
cussion so far has been a far more valuable one than that 
which took place at two meetings of the Institution of 
Electrical Engineers in London something over a year 
ago. Engineering officials from some of the great trunk 
railroads have stated their views at one of the present 
series of meetings and have stated the difficulties which 
face them and the fact is plainer than it ever was that 
many years have yet to elapse before it will be found 
profitable to scrap millions of pounds’ worth of locomo- 
tives and spend millions more upon electrical equipment 
for heavy railroads. 

The Institution of Electrical Engineers at Manchester 


have also been discussing the matter, Mr. James Swin- 
burne having opened the ball with a contribution on 
“The Electric Problem of Railways.” Mr. Swinburne en- 
deavored to drive home the important truth that electric 
railroads should not necessarily be enlarged tramways. 
He dwelt upon the importance of acceleration on short 
lines and especially at the beginning of a run. 

He thought it would be a calamity if railroads took up 
different systems of electric working, some having 500 
volts, others 1,000, 2,000 or 10,000; some having con- 
stant currents, some direct and some three-phase, while 
others have constant pressure of each kind. Locomotives 
built for 500 volts are not suitable for 2,000. If the 500 
volt locomotives are for tube railroads with large ac- 
hardly be run as express locomo- 
tives, as their motors will run too fast. Standard pres- 
sures and currents were most necessary. Each railroad 
would then have, as at present, slow locomotives with 
great pull for shunting, for goods traffic and for subur- 
ban and stopping trains, and fast locomotives, with less 
acceleration, but higher speeds, for through traffic. 

The Baker St. & Waterloo Electric Underground Rail- 
way has now definitely been taken in hand by Mr. Yerkes’ 
company—the Metropolitan District Electric Traction 
Company. ‘The purchase price is announced as £360,000, 
plus interest. The line is now about half built and it 
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is expected to be finished by about the time of the com- 
pletion of the great power station which is being put 
down at Chelsea for the working of the Metropolitan 
The Baker street line will take ‘its 


District Railway. 
current from this station. B. 


Jersey. 


The Central Railroad of New Jersey has recently re- 
ceived several engines of an order of 12, for suburban ser- 
The engine 
illustrated here, although it carries water and fuel over 


vice, from the Baldwin Locomotive Works. 


its total wheel base is nevertheless a 2-6-2 or Prairie type. 
The engine has some interesting features and the various 
details have been worked out with much skill and judg- 
ment. 

The total wheel base is 31-ft. 8-in. 
hard coal is carried in the coal space which extends back 
53 in. from the cab, and the overhang from the carrying 
wheels outward is 68% in. Water is taken in on the 
center line of the engine, so that no alteration of water 
spouts or water cranes is necessary on the road. The in- 
take pipe extends downward through the coal space to 
below the level of the cab floor and is joined to a large 
Y-pipe which communicates with: the tanks which rest 
upon the running boards. A pocket in this Y insures 
perfect drainage when required, and from this lowest 
point in the water-carrying arrangement, the injectors 
draw their supply. Just in front of the look-out win- 
dows of the cab, each tank has a man-hole, which is 
usually bolted down tightly upon a rubber joint. An air 
vent pipe passes up from just beside this man-hole, turns 
into the cab and goes out through the roof. The cover 
for the intake pipe is a hinged disc which when closed 
makes a tight joint on the top of the pipe and is fastened 
down with a pair of lugs which lie on either side of a 
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General Plan of Suburban Locomotive—Central Railroad of New Jersey. 


Mr. W. McInrosu, Superintendent of Motive Power. 








Built by the BALDWIN LocoMOTIVE Works, Philadelphia. 


About five tons of 
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Frame Details—Central of New Jersey Suburban Engine. 
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Cylinder and Half Saddle. 


hinged bolt, with thumb-nut, exactly as a dead light is 
secured over a port-hole in the cabin of an ocean steamer. 
The tanks and pipes on the engine may thus be filled to 
maximum capacity, 3,000 gallons. Air having access to 
the surface of the water through the vent pipes the in- 
jectors can work freely. <A decided advantage in the 
arrangement of water and coal is, that the water being 
carried practically in the center of the engine, the effect 
of the side swash of the water is reduced to a minimum 
and the distribution of the total supply between two 
tanks still further takes away from any effect the side 
swash might have. The coal, which does not sway on 
curves, is carried on the overhang of the frames, and 
steady, does not exert side-bending pressure on the 
frames. The Rushton radial truck at the rear has been 
given ample sideplay and guides the engine steadily round 
curves and by this whole arrangement the engine expe- 
riences the least possible disturbance in running fast 
through curves. 

The view from the cab windows is unobstructed, as 
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the tank slopes gradually toward the smoke-box, and on 
the left side the air-pump top is only just visible from 
the fireman’s window. The cab is roomy and the fittings 
and devices have been carefully arranged with a view 
to general “handiness” and compactness. 

The injectors are both on the right side, and both de- 
livery pipes pass into an ingenious device called the quad- 
ruple safety boiler check. This device is really a boiler 
check valve and an air or hand-operated blow-off cock. 
Water on its way to the boiler passes in at A, unseats 
valve B, enters chamber C, finds valve D closed by the 
action of the’ spiral spring shown, opens check valve E 
and enters the boiler. When used as a blow-off cock, air 
introduced at I depresses piston G, compresses the spiral 
spring, unseats valve D, the downward movement of D, 
unseats check valve E, and allows water from the inte- 
rior of the boiler to pass up into chamber C, when it 
closes valve B, and passes out to the atmosphere through 
passage H. If air is not available the handle on top may 
be used to run the nut down, to which it is attached, 
and so depress the piston 
G, with similar results. 

The engine is neat and 
trim in appearance, the ar- 
rangement of everything 
from stack to rear head- 
light, under the eave of the 
cab roof, suggests compact- 
ness. The cylinders are 18 
x 26-in. and the steam pres- 
sure is 200 Ibs. American 
balanced valves are used. 
The total tractive effort of 
the engine is 22,800 Ibs. 
Taking off 10 per cent. for 
internal friction, ete. the 
net tractive force stands at 
20,520 Ibs. 

A guide-bar oil cup with 
an “unloosable and un-steal- 
able’ cover is an attach- 
ment which cannot but at- 
tract attention among those 
whose business makes them 
familiar with roundhouse 
ethics. In addition to the 
fact that the cover won’t 
come off, the adjustment of 
the stationary needle is ad- 
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Details of Rear Carrying Wheel. 


mirable. The spring which 
holds the cover down, reacts 


is turned 
stem just 


upward on the nut by which the needle 
and by adding friction helps to. hold the 
where it has been placed. In the lower part of the 
cup, where a cross passage has been cut in the central 
pillar, the hole for the stem is bored */,o.) of an in. 
less than the diameter of the needle. which at that place 
is "/;.-in. The result is that when the needle is in place 
it is pinched sufficiently to prevent it jarring round in one 
direction or the other, so that an exceedingly minute oil 
opening may be secured at will. The oil from these cups 
is led to the edges of the guide bars, not to the center of 
the underside as is usual. Two oil cups are placed on 
each guide, and this arrangement prevents oil from the 
back cup dropping uselessly on the top of connecting 
rod when the piston is at the forward end of the cylinder. 
This arrangement puts oil where it will always be used, 
and not spattered about over the motion. Reference to 
the drawing will show how by lifting up the cup-cover 
by finger and thumb, thereby compressing the spring suf- 
ficiently to allow the four little bosses on the underside 
to clear, the cover may be turned round and two ample 
openings disclosed. 

Very satisfactory service has been had with these 
engines, pulling 10 or 12 coaches, on their “start and 
stop” runs, at good average speeds. The popular idea 
of the ordinary “suburbanite,” that a railroad always 
uses engines on his trains, which won’t make time with 
expresses, must give way before the up-to-date machines 
which have been put to work on this exacting service on 
the Central Railroad of New Jersey. A few of the prin- 
cipal dimensions are given below: 


Co coicccense cet S scene ee Meaveseeswen epee 4 ft. 8% in. 
Cp OS ap Rerrrmrerere rere pecs rem rr crn rr 18 x 26 in. 

alve . = spams an balanced 
Boiler, ty . Straight 
Boiler, pl en mr rere Peer ee ree re re 60 in. 
Boiler, Se rec 
Boiler, eee: ohana RP alae? Stender aersiala wanes 200 Ibs. 
Boiler, fuel . siecle calerscacred “Hard coal 
Boiler, staying — BF Ns eo Bald Be leet AOE RA MAE ace 
Fire-box, material ee Er eer eT ere or re 
WING-UOS, SOMME 6c cc cc cemccwcecccce 109 in.; width, 72 in. 







5514 in.; back, 44% in. 
3% in.; back, % in.; 
crown, ®% in. 5 tube, % in. 
.Front, 3% in.; sides, 3 in. ; back, 3 in. 
yy a ee | ee crrrer Iron, wire gage No. 12 
Tubes, number.... .249; ; apni 1 3 ft. 0 in. 
Heating surface, fire-box .............-- nia ou f 
Heating surface, tubes ....... 2... cee ececceces 
Heating surtace, total .. 2... ccc cc ccccccwenees 1, 
Ch Ease ee Cr Tee e 
Driving wheels, diameter outside Pe yrerrce Cre 
Driving wheels, diameter of center...... 
Driving wheels, journal . .Madén, 8% x 12 2 in. 


Fire-box, depth 
Fire-box, = of sheets. 


Fire-box, water space. 





F ‘others, 8x 12 in. 


Engine truck wheels front), Ct Serer eer 
Engine truck wheels (front), journals.............7x12 in 
Engine truck wheels (back), diameter................42 in. 
Engine truck wheels (back), -4% 12 in. 


14 ft. 0 in. 
8 in. 


journals...... 
Weal NAG, GEEWING oc... cc cccsccwces 
Wheel base, total engine san aceuaaaeceaceeee orm 31 ft. 
Weight on driving wheels, with half supplv of coal and 





water. .108,000 Ibs. 
Weight. total engine and tender....... .165,000 Ibs. 
Tank gap SE PN OEE CL mr Pere Pee 3,000 gals. 
Service . ania deldnnsmadeates . Suburban 
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Guide Bar Oil Cup. r 
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Ten-Wheel Engines on the North-Eastern Railway of 
England. 

Some time ago Mr. Wilson Worsdell designed several 

10-wheel engines for the North-Eastern Railway, and one 


of them was on view at the Paris Exposition. Since 
then the design has been somewhat improved, and the 


driving wheels, which in the first engines were 73 in. 
in diameter, have now been raised to 8044 in. The en- 
gines are intended to haul express trains of from 350 to 
375 tons at an average speed of 53 miles an hour. They 
have been put on the Scotch express between York and 
Edinburgh, and are therefore expected to take their share 
of the heavy passenger traflic of the East Coast Line. 

The road over which they run from Edinburgh south- 
ward has grades chiefly in the first 20 miles, which prac- 
tically give a steady pull from the start. The most dif- 
ficult grade on the section is 1 in 96 (55 ft. per mile), 
which is about five miles long, the others run 1 in 150 
(35 ft. per mile), 170 (31 ft. per mile), and 1 in 
200 (26 ft. per mile). The East Coast distance between 
York and Edinburgh is 124 miles. 

The average performance of these engines is 
though from data before us, the train weight on several 
trips noted, was not within 100 tons of what the engines 
are expected to haul, On the first of these trips, average 
speed was reduced by numerous slow downs, and the 1 
in 96 grade was climbed with a finishing speed of 25 
the engine hauling 275. tons. The run 
a distance of 80.6 miles, was 
demonstrate the 


good, 


miles an hour, 
from Neweastle to York, 
accomplished satisfactorily 
value of the class. 

On a second trip made in the same direction, the lowest 
speed on the heavy grade was 50 miles an hour with the 
A slow down for the viaduct at 
30 miles an hour, but it 
rose to 53, before the summit of Ferry Hill grade was 
reached. An average speed of 58.2 miles an hour was 
maintained from start to stop, while the level 4414 miles 
separating Darlington from York, was run in 41 minutes 


enough to 


same load as formerly. 
Durham reduced the speed to 


11 seconds. 
On the third trip, 
210 tons. A stop was made 


made northward, 
at Berwick, where the posi- 


the train weighed 


tion of the station is such that a train stands on three 
curves at the same time, with a 1 in 200 grade to be 
faced. A speed of 42 miles an hour was made before the 
top of the grade was reached, and the 1 in 96 grade being 
down hill on this occasion the last three-quarters of 
mile was covered in 38 seconds. 

The performance of these engines appears to have,been 
made with light throttle and late cut-off, the engine driv- 
ers no doubt believing that* “to work expansively is to 
work expensively.” 

This road was the first to introduce the 10-wheel type 
into Great Britain, for passenger service, and the good 
work done by these engines supports Mr. Worsdel’s judg- 
Considering the size of the boiler and the amount 
of heating surface, which is 1,769 sq. ft., with 23 sq. ft. 
of grate area, and taking into consideration the large 
cylinders which these engines have, the work done by 
them is fine. They certainly steam freely. 

A few of the leading dimensions are given below: 


ment. 


Cylinders, Ete. 
Diameter. Of CVINGCEAL.« cics.c ac ves co bude we ee skinnaaes 20 in. 
SUPORO Oe WMCONEs coe a 5r5. 0 eee: 6 sie e eee HA wae ole wae sara 26 in. 
‘ameter of —— WRI Se nics eee eee eae ace eels 8% in. 
ke, eee err rer rk 1% in. 
ead of valve. APPR SE AE TC LE TE So TO ®& in. 
laximum travel of valve... c.....-.ccce cee cececes 421/ a in. 
‘iameter of piston rod. ..........ee eee e eens awe in 
Length of connecting rod (centers)..........+-- 1i ft. “4 in. 


Wheels and Actes. 
Driving wheel diameters. 


‘iameter of bogie wheels...............- Sedceee Ete tg Im. 

'riving journals (steel)........ PEST eRe tae ate 9x9 in. 

ee a eee Tee Eee eee 6x9 in. 
Crank Pins (Steel). 

v” connecting rods (driving wheel)............-. 6x5 in. 

v coupling rods (driving wheel)............. 6% x 3% in. 


lor coupling rods (leading and watind wheels) .. 
Frames (Steel Plate). 


iCIHOME 3d acs 5.5 gic. bie etecete wae cieree cae paaare wie eins detec 3: in, 
Boiler. 

PICU OIE, oe as wal oie coat SLs ewe aeene -200 Ibs. 

nter of Boller from Tall. «<6. 6600 064 60 ae “8 ft. 6 in. 

SiS CI SEDO. 2's: ois isa Y we erceie cet oar are “45 ft. 10% in. 

TURING GIRINGLOIS ore. 5 ance eg aides ae wird devate etorae 4 ft. 9 in. 

MCENOAS OF (DIGLOR: «0s s00scic se ms Fr weitere -*/i¢ in. 


Fire-boxr Casing (Steel). 


ngth outside .:..... ss ecleits ee eee Ga 


/eadth outside DOtROUES «cc cccns'ceecccecctinswarte te tpi 
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Pie mney OF NEOs a 5.3% «to spi acdns chase nee nee 4 5% in. 
Distance apart, of copper stays Sens oe grace ee rere. 2 
Diameter of copper stays..... eT COT ee ee 1% in. 
Fire-box, Inside (Copper). 
Lemeth at bottom imaiGe. .. ccc cccccsrescseces 7 ft. 3% in. 
Breadth at bottom inside. .............. arr fie, a SF 
Depth of bax wiside at front... 66. .cscccn- ucoce tt Se 
Depth of box inside at back... ....ccs66s ae waae 4 ft. 8 in. 
Tubes (Steel). 
DUNOT OF CUDGN Shes re a cd ctl wrest wetwmowemenes SEN 


Length between plates. ...........2.6 
Outside diameter 
Thickness 





Ileating surface of tubes. eee es a Shoes i, 639 sq. ft. 

Heating surface in fire-box. Sera area da elec ware «as ens Eee 

PRUNE 5.6, Si o's sree cu aie waleo wa ek week Ae Mae «spe 1, 769 sq. ft. 
Miscellaneous 

MEO C Re NOs. oid a tera Berar nee Rieke tah We Re we eco 23 sq. ft. 

Height of chimney above rail. ............--5e0. 13 ft. 1 in 


Weight of Engine in W scheint Order. 
On bogie wheels... . 












On leading WOON Ko ee erase kaos : 
Ce GE ORee WOMNOUI. 2 boa. 6 cere snes neesete cecesene 43, “680 Ibs. 
| POC ee eee re eT er ee 38,304 Ibs. 
| Ee cere, ee Ee ee Cre Oe eee 150,304 Ibs. 
Weight of Tender in Working Order. 
CN ENORI ES VO ROOI ec. 5 aie oe doo uo cre lacacdesaciamee oad 29,120 Ibs. 
Oia COMIOR  WENGCUKs 6554-6556 6 ho ddd cue eae ede os 28,000 Ibs. 
CR EEE WOO cs. Soo be lee caltbable den doeces 34,944 Ibs. 
WORGE 2 dagenddcecses dar cogacadatecebaenmantes 92 064 Ibs. 
' Tender Wheels and A shee. 
Diameter of tender wheels. 2... 00s ccvcccsevens 3 ft. 94% in. 
Panetet GANIC TOURNMIO cc 0:c < oc'ore x'dcluce seb heesecwe ®x 10 in. 
WRBACIEY OF CBMs... a's b edie ck-dwlevaares Noe Oe a eee aa 3,375 gals. 
CAMMEIOD ONG OMe 5. a:a59:0 3 o's da 6h acediaw ele ud eae melas 565 gals. 
WORE COMMCIED ci aia.dicc-ecke ares uee hee seles Uumereas 3,940 gals. 
CENROIT OF COUN BURCG rc oc ccs ee cnnde tedden wadewes 5 tons 
Tender fitted with water scoop. 


The Roanoke Shops of the Norfolk & Western. 
The shops of the Norfolk & Western at Roanoke, Va., 

liave for many years been among the most prominent in 

the South, not only for the excellence of the work done, 


but for the progressiveness of the officers in charge. 
The 80,000 Ibs. capacity box car with a steel upper- 
frame and the consolidation Class W locomotive that 


have been recently illustrated these columns are ex- 
umples of the output of these works. 

While the shops have ranked well in the railroad 
world, the growth of traffic rendered them inade- 
ouate to the demands. The result is that extensive im- 


has 


The Roanoke Shops of the Norfolk & Western Railway. 


involving a complete change in the power 
been made. 


provements, 
plant, have recently 

The engraving shows a plan of the shops as they have 
been remodeled. The most important element in the 
changes made is the installation of a new power plant. 


This involved an entire remodeling of the old one, with- 
out interruption of the work. As in all shops that 
have grown from smaller things, engines and_ boilers 


were scattered over the premises for the work of the 
several departments, being entirely independent of each 
other, and no one of them occupying quarters commodious 
enough to be converted into a central plant. The only 


thing that was large enough was a brick stack stand- 
ing at the western end of the machine shop. 

The first thing done, then, was to build a_ brick 
boiler house west of the blacksmith shop and _ place 
therein three Babcock & Wilcox water-tube boilers of 
200 h.p. each. These are connected by an_ over- 
head breeching with the stack. The boiler house is 


large enough to permit of the placing of two more boilers 
of the same size, so that eventually this part of the 
plant will be capable of supplying steam for 1,000 h.p. 

The house is fitted with a trench, in which an ash car 
travels for the removal of the ashes, while on the north 
side there is a trestle from which the fuel may be un- 
loaded at a point involving the minimum amount of labor 
in handling. 

The whole western end of the machine shop building 
has been devoted to an engine and dynamo room. 

The shops were already equipped with some electric 
lighting machinery, but when the new plant is com- 
pleted it will furnish power on the group system for 
the power room there will be 
160-kilowatt direct-connected 


the various shops. In 


one 75-kilowatt and two 
generators, driven by vertical compound non-condensing 
Buckeye automatic engines. The distribution of the 


current so generated will be through a 10-panel switch- 
board, divided as follows: One for each generator, one 
for a balancer set, one totalizing panel, two for power 
circuits and two for lighting circuits. The system will 


station, which is not shown on the plan. 


grounds using 


an erecting and general repair house. 
of peculiar interest about these buildings other than the 
possession of a number of shop conveniences, which will 
be taken up somewhat in detail in a future article. 
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be worked under a direct current of 220 volts, using the 
two-wire plan for power and the three-wire for the 
lighting circuits. 

As already stated the machinery is to be grouped and 
a2 common motor rather than by 
the individual method. To meet the requirements of the 
shop the following motors have been ordered: three of 
7% h.p.. five of 10 h.p., three of 15 h.p., 10 of 20 h.p., 
one of 30 h.p. and one of 35 h.p., making 3882.5 h.p. in 
all or well below the rated capacity of the boiler house 
even allowing for the drop between the engine and motor, 
Of these motors two of the 20 h.p. are extras, for which 
no position has yet been assigned. The main lighting 
will be done by 100 are lamps, with a 110-volt current, 
and on the same cireuit as the incandescent lamps used 
for individual lighting. 

The power thus developed will be used for all classes 
of work in the machine shop, though not to the exelu- 
sion of compressed air for the hoists. 

As the shops stand their arrangement is convenient. 
The stands at the western end of the 
yard, the main line and facing the 
It is close to the 
repairs 


euch group driven by 


engine house 
near the outlet to 


smith and machine shops, so that roundhouse 
may be made with but little time or labor involved in 
transferring materials. The smith, machine and erect- 
ing shops stand side by with the foundry 
hand. Of these, three recently enlarged by 
the construction of a as shown, and the 


side, close at 
have been 


new addition, 


capacity of the traveling crane in the machine shop has 


been increased from 25 to 40 tons. 

The car department occupies a separate section of the 
a large 21-stall roundhouse, with a 100-ft. 
turntable. driven by a pair of vertical steam engines, for 
There is nothing 


There is, however, one contemplated addition to these 
which is of the first im- 
era in car construction 
This is the 


works, not shown in the plan, 
portance as marking the new 
upon which we may be said to have entered. 


erection of a shop devoted to the repairing of steel cars. 


_ EXPLANATION 





MAIN TRACK — sarrnesnrierecrtttttt tte eee ee 


YARD . 
BOUNDARY LINE — 
FENCE “ —--—<< 

“R PIPES & HYORANTS a 


STOP VALVES ~ — — 


The details of this building have not yet beew decided 
upon, but it is expected that it will be of 
for the work to be done and be equipped with special 
machinery for the peculiar class of repairs that will 
there be undertaken. At present the burden of these 
repairs falls upon the boiler shop, thus making that de- 
partment the weak link in the capacity of the shop con- 
With the contemplated department 
the boiler shop will be relieved 
it is not equipped to 


ample size 


sidered as a whole. 
for repairing steel cars, 
of a great deal of work which 
handle, and its resources can be turned to its legitimate 
functions, thus increasing the monthly output, while the 


steel ears will be handled more economically and ex- 
peditiously. 
Allusion has been made to the increase of traffie and 


equipment on the Norfolk & Western in recent years. 
As an example of what is being done the following or- 
ders were recently in course of execution or about to be 
placed: The were about completing an order 
for 400 wooden frame box ears of 80,000 Ibs. capacity, 
and 1,000 others had been contracted for. The follow- 
ing shop order will be for 100 box cars of 80,000 Ibs. 
capacity, with steel upper and underframing, like the 
one illustrated in the Railroad Gazette on April 18. The 
for 500 flat-bottom, hopper gon- 
and a number of combined 


shops 


shops also have orders 
dolas of 80,000 Ibs. capacity, 
baggage and mail and baggage and express cars 60 ft. 
long. In addition to these cars contracts have been 
placed for 2,000 flat-bottom drop-door gondolas of 80,000 
Ibs. capacity and 750 hopper gondolas of 80,000. Ibs. 
capacity, similar to the 100,000 Ibs. capacity cars, having 
but with one set of doors omitted. Tend- 
asked for 500 flat cars of 80,000 
The road either is or will 
a number of passenger 


center doors, 
ers have also been 
Ibs. capacity and 40 ft. long. 
be in the market for 
eoaches and chair ears. 

In the locomotive department been 
placed for 40 Class W_ consolidation locomotives, with 
?1-in. x 30-in. cylinders, like that illustrated in the Rail- 
road Gazette of April 25, in addition to the one per 


soon 


contracts have 
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month that is being built at the shops. From thesé few 
figures it will be seen that the shops and the road are 
sustaining their reputation for progressiveness, and when 
the new plans have been fully executed the efficiency of 
the plant will be greatly increased. The present changes 
have been planned by Mr. C. A. Seley, recently the Me- 
chanical Engineer (now Mechanical Engineer. Chicago, 
Rock Island & Pacific), under the direction of Mr. W. H. 
Lewis, the Superintendent of Motive Power, through 
whose courtesy the accompanying drawing and data have 
been furnished. 


The Largest Shay Locomotive Ever Built. 


The accompanying photograph illustrates a new Shay 
patent geared locomotive, recently built by the Lima 
Locomotive & Machine Company for the El Paso Rock 
Island Route. 

A comparison between the recent heavy locomotives 
built by the Schenectady Works of the American Loco- 
motive Company for the Atchison, Topeka & Santa Fe. 
which have a weight on drivers of 237,800 lbs., and the 
Shay locomotive, which has a weight on drivers of 291,000 
lbs. in working order, shows that the Shay locomotive 
has more weight on drivers than the heaviest direct con- 
nected engine built up to the present time. It must be 
borne in mind, however, that the Shay engine utilizes 
for tractive effort the weight of the tender and its con- 
tents. This tender weight is variable, ranging from 150,- 
000 Ibs. down to practically the light weight of the tender, 
depending on the length of run. Im the case of this loco- 
motive the separate tender becomes a car with auxiliary 
motive power derived from the engine, the tractive effort 
of which is, as we have said, a variable. 

The engine and tender are carried on four center-bear- 
ing swiveled trucks with four wheels to each truck, or 


a total of 16 wheels, with a wheel base of 57 ft. 4 in. 


about 16,000 Ibs. each, and a caboose weighing 12,000 lIbs., 
or net weight of 222 tons, with engine, 362 tons, was taken 
over the 6% per cent. grade. This haulage is equivalent 
to 715 tons total, or 575 tons net train weight on 3 per 
cent. grade. 

The fact that the engine works on a division of con- 
tinuous grades for 25 miles requires it to have ample 
boiler power and in supplying -this together with a large 
water carrying capacity, a heavier engine resulted than 
was needed to provide for the necessary adhesion for 
the tractive power developed. The general dimensions 
of the engine are given below: 






General. ; 

GaSe Ol POND «6:5 jniescce-05 bs polo te woe sets Mp se oes ee 4 ft. 8% in. 
BRE RUC os 655.5 52014 ras ims rate lazale we bia se arene ls bai po ara ecaTaTA Soft coal 
Water capacity of tender.........-...eeeseeeee 6,000 gals. 
Coal capacity, coal bunk. ......... +--+ eee eee ere eees 9 tons 
Working steam pressure. .......---.eee ee weeees = 2-190 Ibs. 
Total wheel base, engine and tender............ 57 ft. 4 in. 
Total length, — aan: : Pea eet. “ eee ft. 9 in. 
Height rail to top of pop valves (clearance height), 

= ee 391.000 Ibs. 
Weight on drivers in working order...........- 291, S. 
Total weight in working order.............+..- 291,000 lbs. 
Weight of tender, empty. ..........+eeeeeeeeee 62,500 Ibs. 

Wheels, Ete. 

Masmber Ol SPOS «5 6.5: 5, 6 iai e500 :0 5 qe 6a wie ae Se sie ie eis 9m 2.4 
Rigid wheel base of trucks..........e.eeeeeeeeeeees 58 in. 
Number of driving wheels. .........e-cceeeesceererece 16 
Diameter of driving wheels...........--- w elicueloracaxelerene 40 in. 
Number of teeth in gear rims... ....-.--- eee eee eeeeeeee 41 
Number of teeth in pinions.............--. +--+ e++ ees 7 -20 
Pitch of OBER ai cies eo oie asa inverse ol sinter ae atsaicie enrol in. 
Ee. Ce rere er re ee ee eer kort 7 in. 


Material of gears aoe +60 ae CORe Soeet 


Cylinders, Etc. 


Cylinders, number .......-.-.- essere ee eseees ses eeeee 3 
Cylinders, dimensions .............15 in. dia. x 17 in. stroke 
Ce Pee rer er are a Lima Balanced 
Crank ehett, Material . 026.00 oss0c 006 tie 40g eens Forged steel 
COPRTRNN ces so rsia ow inna v sete ms cioerm © stele eee Set at 120 deg. angles 
Boiler, 
DPPMIO 6a: wiguio.s sis sis wigieinrs oe Wehiw aieewers eee Extended wagon top 
Diameter of boiler at smallest ring......... eee e ee ees 60 in. 
Thickness of barrel plate.............+---- 5g in. and 4 in. 
THICKNESS “OL THE BNECESs «5.6 5 niscc o:6.5.< soo ore 2 ars wie o 








Shay Patent Geared Locomotive—El Paso Rock Island Route. 


Two of these trucks are under the tender, one back of 
the fire-box and cylinders, and one forward under the 
smoke-box. 'This distribution gives an average axle load 
of 86.375 Ibs. and enables the engine to be used on a 
lighter rail and sharper curves than direct-connected loco- 
motives of equal power and rigid wheel base. The long 
wheel base of this locomotive not interfere with 
curving since the trucks with a rigid wheel base of but 
58 in. are free to swing independently of the engine 
frame: the engine taking curves with 100 ft. minimum 
radius without producing destructive stresses on track 


does 


or giving undue flange wear on tires. 

The engines are self-contained and cast in one piece. 
They are secured to the boiler through the medium of 
cast-iron brackets with suitable steam and exhaust pass- 
ages at the top or cylinder end, and a cast-iron bed cast- 
ing at the bottom or crank shaft end, provision being 
made for vertical expansion of the fire-box. The exhaust 
pipe is carried outside the boiler and enters the smoke- 
box just behind the main reservoir mounted on top of 
the side frames. The power is conveyed from engines to 
driving wheels by a crank shaft and a horizontal shaft, 
each section being provided with universal joint and ex- 
pansion couplings, forming a shaft which is rigid in rota- 
tion but flexible in all other directions. 

The frames consist of heavy 18-in. eye-beams with bol- 
sters of heavy channel iron riveted to the side frame by 
steel angles, the whole frame being tied together in a 
substantial manner. The boiler is secured to the frame 
by heavy cast-iron pads held to the frame by cast-steel 
clamp pads on the frame at the fire-box; the front end 
of the boiler resting on the saddle over the front bol- 
Linear expansion of the boiler is provided for by 
a smoke-box and frame brace which is free to oscillate. 

To insure absolute safety in descending heavy grades 
with a loaded train, a steam brake operating on all driv- 
ing wheels has been provided for the engine, the engineer’s 
valve being arranged so that brakes may be applied to 
engine and tender separately or together. Westinghouse 
air-brakes have also been provided for train service only. 
The engine is equipped with Le Chatelier water-brakes 
to relieve tires from excessive heating by continuous ap- 
plication of brakes. 

This locomotive was designed to provide a machine 
that could be economically operated on the division laid 
with 60-Ib, rail, extending from Alamogordo, N. Mex., 
to Cox Canon, 31 miles, with a total elevation between 
terminals of nearly 6,000 ft. The grades range from 3 
per cent. to a little over 6% per cent., the latter grade 
being near the summit of the division. There is one 
stretch of 4.5 per cent. to 5.2 per cent. grade, eight miles 
iong with about one-half mile of 6 per cent. grade on 
heavy curves, A train of 27 empty logging cars weighing 


ster 
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Horizontal seams....Butt joint, inside and outside weit, 
sextuple riveted 
Cineimberentinl BOAMEG 6.0.) 6.05 x's. <1 6 ose 2 pene Double riveted 
RUMI BOEING os cies sinew we nosis yews ,..-Single, permanent 
TORMENT THOUTIG, “CRMIOEO? © nos a5 055s cen sen owsion sickens & 5 in 
Smoke stack, tapered, least diameter................ 19 in. 

Fire-bor. 
BEND) os oa inieis oso sk Gib are wee eee Slate ete ae Sloping, radial stay 
PSNI AA UMM NNO = og 0's 55.5 Soca 8o Sin Poe BINS a Ole TE Pera 96 in. 
RELA MNRAS 5 iosixs lv cols Wialuecornln hw horse ents wapin cee OLE ian 54 in. 
DEPTH Al PLONE GHOVE -WlALC 6 05) 6 55265 ee © <. 505 5 wrersis eG 60 in. 
DSth: At POAT AHOVE MUATEE....0 << 0:5 60 6.0-0)00'e-waracs oe 55% in. 
DUCK MCRS COWIE NORE a s0 o.:5.5559, 955100) 5:5! a9 wy en9:.6r0. 8 olae eae 36 in. 
Thickness side and Goor GHeCUs....<<0600 60sec s00 ee 5/46 in. 
DIMER OLOE GE CLOW: BEANIE ss 6.6.0 0s. <5: ee sis" Since p Cees ae 1% in. 
SPAMMER 000 UA OIONS .oxs o's. s'0 ois 570 0-4 oa “ou sie ae ase RTOs EE 1 in. 
oS TENE | a ae ar tree ee Aree ry aries Saree nasi 4 in. 
WAIN UNC 36-5 a coos wines Sine 0e Wis Ninhe.e ie ete 3 in. to 5 in. 
MYC RAC TORE 6 oioie)s-¢ ois. wih amie wo ow eiela ow ewiels 3 in. to 4 in. 
Tubes, Ete. 

AACR, MIENDOL 5.5 2 Sa 9 6:0 W100 5 siti. 0'ss oe sce wee 270, 2 in. dia. 
Tubes, length over. tube sheets... o..<..526 ccc since 13 ft 
RUMALING SUTTACE, THOR oo 55s. 56s. d6.0 0 01g 0 0-0 0carnrers 1,837 sq. ft 
Heating surface, fire-box .......... AE ee 156 sq. ft. 
EFCRTIN RUE RCO, POTN 65 (6:5-2-01515. Sie aiewinicis a-ow siete 1,993 sq. ft. 

Ratio, tubes heating surface to fire-box heating surface, 
gS Bs 

Miscellaneous. s 

LS eer ee Re eee Siler covs: min ol el eneanaes Shaceisie Leach 
a Se eiraenea Le Chatelier and steam 
SON: UE a 5.05 v.35 Gare bere ee Westinghouse Air Brake 
(OS Sra er ey re 2 No. 8 Freidman non-lifting 
ee ee ee een Michigan triple sight-feed 
ROD ENNIO ic 5st ves ip an fesio eike se es SRE Oe Dini atereiins ae cnt rosby 
Se re rt en eres Fee SG Tower 
ey a aie s.s/caeieeeale ernie ever mete interests nate Magnesia 
WRORIDIG -BURVROIOS 6 0 6:5:59:5's 0s 2 eens acs 0 0s paneer Johnstone 








Pulverized Fuel for Power Plants. 


F. G. GASCHE, M.E.* 

That the physical condition of a fuel as it is delivered 
to a power plant determines in a measure the ultimate 
efficiency of the boilers and furnaces combined, few will 
contest. The fact that the distribution of the foreign 
matter is, as a rule, far from uniform, introduces many 
obstructions to the attainment of desired furnace condi- 
tions. Irregular thickness of the fuel bed on the grates, 
patches of non-combustible offering variable resistance to 
in-rushing air currents, clogging of grates and other ef- 
fects lead to the two serious impediments in boiler econ- 
omies, viz., excess of air in the furnace, and low temper- 
atures. Many of the steam coals available in the Middle 
West contain from 18 per cent. to 25 per cent. of foreign 
matter. Moisture is frequently present to an extent of 
15 per cent. and more of the commercial weights enter- 
ing the charges to the power plant. Up to certain limits 
a benefit is derived from preliminary crushing and the 
partial mixing incident to more frequent handling. One 
of the limits to this treatment of the fuel supply is the 
size of openings in the grate bars and the amount of 
combustible in the finely divided form that can escape 





*Mechanical Engineer of the Illinois Steel Co. 





to the ash pit. The best of grates and hand-firing 
permit combustible to escape to the extent of 15 per 
cent. of the total refuse, while indifferent hand-firing 
has frequently exhibited refuse having 45 per cent. of 
combustible matter lost in this manner. Mechanical 
stokers have been known to show refuse having 40 per 
cent. of combustible matter. Whatever plan may yet 
develop to meet these difficulties, it is safe to say that 
further reduction of the coal sizes will be impracticable 
if the fuel bed is to be supported on grates subject to 
more or less movement. 

If we conclude that the ultimate object of mechanical 
reduction of coal is to produce uniformity of chemical 
and physical characteristics, and, above all, so to multi- 
ply the surfaces exposed to the air that rapid combustion 
with high furnace temperatures is made available, it is 
natural to inquire, Why not go to the limit, by pulveriz- 
ing the fuel, and thus realize all the advantages which 
it undoubtedly possesses? The answer is, briefly and 
comprehensively, the cost of the process has been here- 
tofore prohibitive. Although dust fuel is by no means 
a new proposition, many of the problems peculiar to its 
application have not yet been met by adequate solutions 
and numerous difficulties still confront the engineer who 
desires to employ this form of fuel. However, the pres- 
ent state of the art exhibits substantial progress and 
creditable results when measured by the statements of 
the cost sheets. 

Since August, 1900, the writer has had opportunity 
for studying the possibilities of pulverized coal in various 
applications, including firing steam boilers, burning of 
cement cinder, and in various forms of heating furnaces. 
In view of the fact that the investigations and experi- 
mental data, although already quite extensive, are not 
completed, there will be no attempt to give the corrobora- 
tive data for all of the several assertions that may be 
ventured, reserving that duty for a more complete state- 
ment of the case at a future date. There is sufficient 
misinformation abroad concerning boiler and furnace per- 
formance to warrant emphasis being placed on the fact 
that the true measure of their combined useful effect, 
that is their combined efficiency, is a ratio represented 
by a fraction. The numerator of the fraction is the nu- 
merical expression for the amount of heat absorbed 
through the agency of the boiler, while the denominator 
is the numerical expression for the total heat available 
in the fuel, if subject to complete and perfect combus- 
tion. Theoretically, inferior lignites ought to be applied 
to steam boilers with the same efficiency as a high grade 
bituminous coal. It is a known fact that the use of 
low grade western fuels igs attended by lower combined 
efficiencies of furnace and boiler than experience with 
better grades of fuels would indicate as a possibility. 

Assuming, for reasons given above, that the steam user 
does not get the worth of his money when using low 
grade fuels, it is conceivable that an opportunity for im- 
proved conditions might lie in the application of dust 
fuel, with the apparatus, furnace construction and manip- 
ulation appropriate to its use. Among the advantages of 
this method may be enumerated: First, a uniformity 
in rate of delivery and sensitiveness to control equaled 
only by fuel oil: second, absolute smokelessness of fur- 
nace after the latter is heated; third, a nearer approach 
to the theoretical limitations of air delivery than any 
other manner of burning fuel has exhibited in practical 
applications; fourth, higher furnace temperatures than 
other processes of support and combustion of fuel will 
permit because of the cooling effect of grate bars and 
air currents common to the usual furnace construction. 

For purposes of illustration the experimental results 
exhibited in the accompanying tables have been ab- 
stracted from the mass of data in hand, showing merely 
results that have been observed and not the practicable 
possibilities, to say nothing of ultimately attainable ef- 
fects. These tests have been selected for comparison 
because the rate of steam delivery was nearly the same. 

The fuel (Kellyville screenings) was delivered to a 
machine known as the Aero pulverizer in sizes not ex- 
ceeding 1%-in. cubes. A rapid reduction to dust par- 
ticles occurred, the largest of which would pass through 
a screen having 80 squares to the linear inch. The boiler 
was of the ordinary horizontal tubular type, 72 in. in 
diameter and 20 ft. long, having 50 414 in. flues. The 
aggregate heating surface was 1,350 sq. ft. 

The Aero pulverizer is made up of four compartments, 
the last of which serves as a fan chamber for inducing 
a flow of air through the machine. This flow of air 
serves to keep the other compartments free from coal. 
acts as a carrier of the dust on its way to the furnace, 
and as the supporter of combustion. The other three 
leading compartments, of varying diameter, have beaters 
arranged radially from a common shaft so as nearly to fill 
the boundaries of their respective chambers. A high 
speed of the shaft causes a rapid reduction of the coa! 
by attrition. The air delivery is subject to the most 
delicate control that the requirements of the furnace or 
the pleasure of the attendant may dictate. 

In studying these experimental and derived results it 
is well to observe, first, that the. efficiency of 71.8 per 
cent. of boiler and furnace could have been improved if 
special efforts had been made to avoid air leakage into 
the setting and connections. Under ideal conditions of 
draft and air supply an ultimate efficiency of SO per 
cent. is available. With more favorable conditions than 
those under which these trials were made an efficiency of 
78.24 per cent. has been realized. Second, an efficiency 
of 52.2 per cent. for hand-firing is not unusually low, 
with the common conditions of boilers, furnaces and ap- 
purtenances. An efficiency of from 42 to 45 per cent. 
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The Aero-Pulverizer, for Powdering Coal. 


will be found a very frequent result with low grade west- 
ern fuels when the balance sheet statement of test re- 
sults is attempted. 

A dilution coefficient of 1.98 for the hand-firing is evi- 
dence that with reasonable care in the manipulation of 
the furnace there is a great excess of air accounted for 
in the waste gases. ‘The coefficient of 1.66 shows a cred- 
itable improvement by use of the coal dust, and it is at- 
tained largely by elimination of grate losses and the 
periodic opening of fire-doors. 

It is known by anemometer measurements of the air 
entering the pulverizer that this constituted about 50 
per cent. of the total theoretical requirements of the 
coal. ‘The remaining air entering the furnace was al- 
most entirely a leakage at furnace fronts and other parts 
of the setting. Cases have occurred in certain types of 
heating furnaces where air leakage was practically elim- 
inated when 95 per cent. of the air required by the fuel 
entered the furnace with the dust. Analysis of the waste 
gases showed a dilution coeflicient of 1.1, or 10 per cent. 
more air than the theoretical requirements. 

Under such circumstances an intensely hot flame is 
produced, such that in the presence of an alkaline ash 
in the fuel there is a rapid fusing of fire-brick furnace 
linings as usually constructed. The flame is rarely over 
10 ft. long when the moisture in the coal does not exceed 
10 per cent., and the dust particles are not larger than 
the “SO-mesh.” If the moisture exceeds 15 per cent. the 
heat loss from its evaporation becomes important while 
the length of chamber necessary to provide for the re- 
tarded ignition of the dust becomes prohibitive in most 
boiler applications. In such cases a preliminary drying 
of the fuel is imperative. 

The pressure ot the air in the delivery pipe rarely ex- 
ceeds 4% in. of water column. The work in the fan cham- 
ber is confined largely to producing the requisite velocity 
of air through the machine. This is undoubtedly a small 
percentage of the total power absorbed by attrition of 
the particles of coal. The improved “two-bearing” types 
of pulverizer will require approximately one horse-power 
for every 62 Ibs. of dust fuel delivered from the machine. 
Assuming the rather excessive costs of power delivered 
by an attached electric motor at 5 lbs. of coal per hour, 
with an illustrative coal cost of $1.70 per ton, it is seen 
that the cost of pulverizing and delivering one ton of 
pulverized fuel to the furnace is $0.137. This it is be- 
lieved is a lower figure than has yet been attained when 
starting with 1%4-in. cubes and ending with “S80-mesh” 
particles. 

The range of application of the apparatus is almost 
without limitation where sufficient flame space in the 
combustion chamber can be provided. Scarcely a boiler 
in existence is so located that it would be impossible to 
run an 8-in. or a 10-in. delivery pipe from a conveniently 
located pulverizer to the furnace, thus realizing all of 
the advantages of mechanical stokers and few of their 
disadvantages. 

The smoke question can be immediately dismissed, as 
the chemical analysis of waste gases and the practical 
applications show that there is no smoke when fires are 
well under way and the air supply is subject to the ad- 
justment which the most ordinary boiler attendance pre- 
supposes. As there is no particular effort or concentra- 
tion demanded in the occasional adjustment of dampers, 
the production of smoke is absolutely inexcusable. The 
waste gases have a gray or brown tint due to the sus- 
pension of the finest dust particles representing about 
70 per cent. of the foreign matter in the coal. The re- 
maining 30 per cent. is gradually accumulated in the set- 
ting and in chambers exterior to the boiler. No accumu- 
lation in the flues is noticed since powdered material 
is devoid of all adhesive properties, the velocity of the 
gases in the flues being sufficient to keep them clean. 

This manner of disposal of the ash will in some loca- 
tions be very objectionable, leading, as it probably does, 
o the necessity of washing the gases by a water spray 
‘efore they leave the stack. It is conceivable that the 
pulverizer can be equipped with a fan chamber to de- 


liver all the air required for combustion at such a pres- 


sure as to overcome the resistances ordinarily imposed 
on the natural draft. 


With this arrangement, dust fuel 


will become acceptable in the most populous communi- 
ties. 
Another unexpected difficulty developed in the use of 


commercial screenings from the appearance of bolts, 
nuts, washers and railway spikes with the coal. If no- 


ticed in time these pieces can be readily dislodged from 
the pulverizer through a by-pass valve provided for such 
emergencies; but their continued presence is sure to 
destroy the beaters mounted radially on the shaft. Such 
destructive agents can be removed by passing all the 
fuel over powerful electro-magnets. 





Santa Fe Shop Improvements at Albuquerque. 





The improvements recently completed at the Albu- 
querque shops of the Atchison, Topeka & Santa Fe in- 
cluded the building of a new machine and erecting shop 
and the equipping of the entire plant with electric light 
and power. The machine and erecting shop is divided 
longitudinally by a track running through the center, on 
one side of which are 15 erecting pits and on the other 
the machine tools. The line shaft for driving these 
tools is divided into four sections, each of which is driven 
by an electric motor. The boiler shop has six pits, and 
all of the tools of the shop are electrically driven, with 
individual motors on the riveter hoist and punch and 
shears. The transfer-table between the machine and 
boiler shops has been equipped with an electric motor, 
also the turntable. 

There are two power units composed of Ideal tandem- 
compound engines, direct-connected to generators, the 
engines being rated at 275 h.p. In addition to furnish- 
ing light and power to the shops this plant supplies some- 
thing over 800 are and incandescent lamps in the AlI- 








TABLE I.—SUMMARY OF RESULTS OF BOILER TRIALS. 




















72 in. x20 ft. Horizontal Tubular Boiler. 
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Table II1I.—Comparison of Results Attained on a 72 in. x 20 
7 _[t. Horizontal Tubular Boiler. 
Boiler delivering 5,175 lbs. of steam per hour. 150 B. H. P. 


is 7 t Dust Hand 

Coal (Kellyville screenings). fuel. firing. 

: (Lbs.) (‘Lbs. ) 
Evaporation per ib. of dry coal from and 

SE Bee GU so vcciecvancteonoes emake eee 8.07 6.63 
Lbs. of dry coal required to evaporate 
5,175_ lbs. of water from and at 212 

CO ee ses ee eeee Cee Rie oe SHO 639.0 778.0 
Equivalent commercial coal with 14 per 

CO Re NOI oss dino bar rad wal eee 743.0 905.0 
Coal equivalent of 12 h. p. to operate pul- 

verizer at 5 Ibs. per hour... ......+ es 60. 0.0 
Total coal chargeable to 5,175 Ibs. of steam 
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Saving in favor of dust fuel....... eegune Oe ndseee 
Per cent. of saving in favor of dust fuel.. 10.75 ecaga 


166,237 


hotel recently completed by the 


varado, the fine new 
Santa Fe. 

One pit in the erecting shop is occupied by an electric 
hoist capable of raising engines bodily off their wheels 
and trucks and lowering them upon specially designed 
trucks. They are then run out onto the transfer table 
and shifted to the proper stall. The engine remains on 
the special truck during repairs and is moved back to the 
hoist when ready for its driving wheels. The time re- 
quired to raise an engine, remove the drivers and lower 
it on to the special truck is about 10 minutes. The 
hoist was designed by Mr. G. R. Henderson, Superinten- 
dent of Motive Power. 
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Train-Resistance. 


BY J. A. F. ASPINALL. 





[WITH AN INSET. ] 

{At a meeting of the Institution of Civil Engineers 
(British), held last November, Mr. J. A. F. Aspinall, 
the accomplished General Manager of the Lancashire & 
Yorkshire Railway, presented a paper setting forth the 
details and results of some very elaborate experiments to 
ascertain the resistance of trains. Some months ago we 
printed a short synopsis of that paper, giving particularly 
the formula deduced. We have not felt at liberty, how- 
ever, until now, to print the paper at any length, because 
it was the property of the Institution until published in 
their Proceedings. That obligation no longer exists, and 
below will be found copious extracts from the paper. 
Later we shall hope to give something from the discus- 
sion. 

The experiments were numerous, elaborate, and care- 
fully conducted, and the results are a considerable step 
forward in this most complicated and difficult inquiry. 
The elaborate study of atmospheric resistance we have 
felt obliged to omit. Furthermore, we have not cared 
to give space to the very interesting collection of formu- 
las which Mr. Aspinall has gathered. In the pamphlet 
Proceedings will be found 55 train resistance formulas, 
beginning with D. R. Clark in 1855, anfl coming down 
through all the modern investigators. We reprint a few 
of the 55 formulas, together with the curves plotted from 
them. | 


As there are no published records of modern experi- 
ments on the resistance of trains on English railroads, 
the author considers that it may be of interest to give 
an account of a number of experiments made on the Lan- 
cashire & Yorkshire Railway with modern rolling stock, 
in which care was taken to record as far as_ possible 
all the conditions under which the experiments took place, 
with illustrations of those parts of the rolling stock which 
really affect the question of haulage. 

Air Resistance.—A lengthy series of experiments was 
tried in IS9S-99, and they were very carefully recorded ; 
but the general result was such as to induce the author to 
repeat them, making such improvements in the recording- 
apparatus as were found to be necessary, and arranging 
for much more elaborate records of the wind-pressure to 
be taken, as the wind was found to be such an important 
factor in the final result. 

The experiments recorded in this Paper were carried 
out between June, 1899, and January, 1900, an attempt 
being made to determine accurately both the velocity and 
the direction of the wind in each experiment. 

In order to obtain a continuous record of the resultant 
velocity of the wind, due to its natural velocity and the 
velocity of the train, an anemometer, having six Robin- 
son cups, 5 in. in diameter, set equidistant from one 
another and with the ceaters 1 ft. 6 in, from the vertical 
axis, was fixed 15 in. above the middle of the roof of the 
car. This vertical axis, which was supported by a pivot 
with anti-friction rollers, was connected by bevel-gearing 
with a Boyer speed-recorder marking on the same roll of 
paper as the other apparatus. The recorder was ‘also 
connected with a speed-gage so that the velocity at any 
moment could be read off if required. This apparatus 
was calibrated by making numerous comparisons with the 
ordinary fan or Hall anemometer at different speeds. 

Measurements were also taken at various heights and 
distances from the top and the sides of the car with 
three Hall anemometers. The accuracy of these instru- 
ments was vouched for by the maker (Casartelli, of Man- 
chester). The pressure on various parts of the car due 
to the velocity of the wind was ascertained by 27 tubes, 
including a Dines anemometer and a Pitot tube fixed at 
various points, coupled to U-water gages on a board sus- 
pended in the car, 

tn addition to these fixed tubes a number of wind-col- 
lectors, composed of hemispherical cups fixed on the ends 
of tubes, similar to those used by Professor Nipher, were 
employed to ascertain the pressure at different angles and 
distances. ‘These also were connected to U-tubes similar 
to those referred to above. The direction of the wind 
Was observed by means of a swallow-tail vane fixed 1 ft. 
7 in. above the center of the car and supported by a pivot 
and anti-friction rollers. 

In the previous experiments the velocity and direction 
of the natural wind was taken at each end of the run, 
where in every case it was affected, more or less, by the 
surrounding buildings, ete. During the experiments here 
described, however, it was thought desirable to have the 
natural wind taken at a predetermined position in open 
country near the middle of the run; the velocity was ob- 
tained by a Hall anemometer held 8 ft. above rail-level, 
this being about the center of the body of the train, and 
the direction of the wind was observed by means of a 
delicately balanced vane. By the aid of these readings 
it was possible to calculate the theoretical resultant di- 
rection and velocity of the wind at any speed, and thus to 
verify the results obtained with the other wind-recording 
apparatus. 

tpparatus.—The apparatus fixed in the car allowed 
two separate diagrams to be taken on two charts, one a 
“distance-speed” and the other a “time-speed” chart. The 
former chart was worked from a Boyer speed-recorder, and 
had marked on it: 1. Tractive effort: 2. Thrusting effort : 
3. Speed of train, in miles per hour; 4. Velocity of the 
Vacuum in train-pipe and application of the 
Distance traveled; 8. 


wind; 5, 


brake; G6. Time in minutes; 7. 


Place where indicator-diagrams were taken. 
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The latter chart was moved at a uniform speed by the 
clock-work of a chronotachometer and recorded: 1. 
Tractive effort ; 2. Thrusting effort; 3. Speed of train, in 
miles per hour; 4. Revolutions of the car-wheels; 5. 
Time occupied on journey. 

Electrical bell-pushes were provided for signalling pur- 
poses, and also for marking the diagrams at any desired 
point. 

The wheels of the recording-car were turned perfectly 
parallel, and of exactly the same diameters so as to pre- 
vent any error arising from the coning of the tires; the 
motion was transmitted from the axle to the speed-re- 
corder by a leather belt and a steel band, provided with 
the necessary adjusting-apparatus. 

The Boyer speed-recorder was tested for speeds between 
5 miles and 77 miles per hour. The results of the test 
were: 

Duration of 


Test. Actual Speed. Recorded Speed. 


Minutes. Miles per hour. Miles per hour. 
5 5. 5.4 
3 20.03 20.5 
3 38.6 39.0 
2 50.02 50.0 
2 58.7 59.0 
5 71.9 72.0 
4 77.0 77.5 


Vehicles Experimented With.—It was thought advis- 
able to make all the experiments with a train of bogie- 
coaches fitted with oil axle-boxes, this being the most 
modern type of coach. The majority of the experiments 
were carried out with a special train composed of five 
oil-lubricated bogie-coaches and the grease-lubricated dy- 
namometer-car, being altogether 284 ft. 10 in. long over 
bodies; this was taken as representative of average ex- 
press trains on the Lancashire & Yorkshire Railway. All 
the trains were run empty and were overhauled before 
being experimented with, special care being taken each 
day to see that the bearings were properly lubricated 
and the brake-blocks clear when running. 

Coasting experiments were made to ascertain if the re- 
sults obtained by this method agreed with those obtained 
with the dynamometer-car, and particularly to ascertain 
the resistance at low speeds. A few experiments were 
also made to obtain the starting-resistance, by seeing on 
what incline the train would start by itself. On several 
high-speed runs indicator-cards were taken, allowing of 
a comparison being made between the work done in the 
eylinders and that available at the draw-bar of the tender. 

Method of Experimenting. 

The method of conducting the experiments was as fol- 
lows: 

The position of the regulator and reversing-gear on 
the engine was marked for each trial, these positions 
being governed by the speed at which it was desired to 
run. After the regulator and wheel had been set they 
were left in position during the whole of the run, the en- 
gine being allowed to run at whatever speed it could, and 
steam-pressure being kept as constant as possible. Both 
the outward and return journeys were made with the 
engine set in exactly the same position. This was judged 
to be the best method of ascertaining the tractive force 
required to haul the train at different speeds, as the ac- 
celeration which would have been caused by altering the 
position of the regulator was entirely eliminated; and 
the gradients being very slight, it was possible to obtain 
readings at a constant speed for a mile or more. 

As the trials were mostly carried out on week-days, the 
speeds at which runs were made were governed to a 
large extent by the time allowed between the runnings 
of the ordinary trains. Special speed-trials, at either 
low speeds, had to be made on Sundays. 
| of regular 


high or 

The actual diagrams, however, do not cons 
curves as shown, because the pencil is continually oscil- 
lating; the lines shown in the diagrams are therefore 
only mean curves of such oscillations. They are particu- 
larly large at starting, as will be seen from the two 
charts in Figs. 5, which were taken whilst starting from 
Horwich Station with a local train. The rate of travel 
of the paper has been increased so as to magnify the 
oscillations horizontally. It will be noticed that they 
decrease somewhat unevenly as the speed increases. 

Fig. 6, Plate 2, shows graphically all the results of 
the experiments made with the dynamometer-car with 
trains of 5, 10, 15, 20, 25 and 29 coaches. Ordinates 
numbered to correspond with the several experiments, 
which are arranged in order of speed, show for each expe- 
riment the speed, tractive effort, direction and velocity 
of the wind. The speed is shown by a full line, the wind- 
velocity by a dotted line, and the tractive effort by a 





chain-dotted line. 

It will be seen from the diagram that in nearly all in- 
dividual cases the variation of tractive effort does not 
correspond with the variation in speed or in wind-veloc- 
ity. For example, No. 36 shows a tractive effort of 4.63 
Ibs. per ton with a speed of 25 miles per hour, the wind 
velocity being 48 miles per hour and its direction mak- 
ing an angle of 4 deg. with the direction of motion of 
the train: whilst in No. 37, with a precisely similar speed, 
the tractive effort increases to 4.86 Ibs. per ton, or by 5 
per cent., although the velocity of the wind has fallen 
to 12.5 miles per hour, which is only 28.6 per cent. of 
the preceding case, the angular direction being 11% deg. 
Example No. 40 was taken at the same speed, with the 
same velocity and direction of wind, but the tractive ef- 
fort has risen to 6.67 Ibs. per ton, or an increase of 37.2 
per cent, above that of No. 87. As the speed increases, 
however, it will be noticed that the variation of the trac- 
tive effort for a given speed agrees more closely with 
the variation of wind velocity. This will be particularly 
noticed in Nos. 156, 157, 160 and 161, 167, 168 and 169, 
198, 199 and 200. : 





-consequently in the pull on the dynamometer. 
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In several instances the resistance is greater on a fall- 
ing gradient, or on a level, than on a rising gradient, at 
the same speed and with the same velocity of wind, al- 
though in most cases it is the reverse. Variations of 
this kind cannot always be accounted for, as there are 
so many disturbing forces in train-resistance. In fact, 
it makes a difference to the oscillations of the record- 
ing pencil in which direction the natural wind is blowing, 
even if only a slight breeze. It is obvious that on pass- 
ing from an embankment to a cutting on a windy day 
there will be great variation in the wind-pressure, and 
If such 
facts could be quickly ascertained it would only be nec- 
essary to make a few runs to determine “train-resist- 
ance’; but it was found that only the mean of a great 
many observations can give any idea as to how the re- 
sistance varies. 

Although there is little agreement in individual cases, 
it will be seen that, taking the results as a whole, the 
speed of the train and the velocity of the wind increase 
in the same ratio, whilst the tractive effort increases in 
a different ratio from the wind and the speed. <As might 
be anticipated from theoretical considerations, the angle 
between the direction of resultant velocity of the wind 
and the direction of motion of the train decreases as 
the speed increases. 

The results of these tests on trains of different lengths 
are plotted in Figs. 7-10, Plate 2.. By far the greater 
number of tests have heen made with the 5-coach train. 

In Vig. 7 a mean curve has been drawn through the 
points representing the resistance (of five bogie-coaches 
and dynamometer-car) at various speeds from 3.5 miles 


to 79 miles per hour. This curve agrees with the for- 


mula— 
1 ee a eee eveleteste sci sie eatw erie (1) 
+ 58.7 
where { = resistance in lbs., per ton drawn. 
V = velocity of train in miles per hour. 


The composition of this formula will be dealt with later. 
Other tests were made with the dynamometer-car and 
10, 15, 20, 25 and 29 bogie coaches. Curves have been 
drawn through the results to represent a mean of the 
readings, as will be seen from Figs. 7-10. These curves 
were found to correspond with formula (1), with a de- 
nominator varying directly with the length of the train. 
The formula thus modified is— 
a - (2) 
5U.8 + 0.0278 L 


length of train in feet over the coach-bodies. 


R= 2.5 + 


where L 
This becomes— 


V3 
65.82 


73 


For 15 coaches = R= 2.54 ...... 00... vixens 
be 


For 10 coaches R =2.5 + 


= 
baci. 
' 80 
So few diagrams were taken with trains of 25 and 29 
coaches that no definite formula has been worked out 
for them: but in Fig. 11 curves have been plotted for 5 
to 20 bogie-carriages according to the above formula. 
Coasting Eaperiments. 

In order to verify, if possible, the results taken with 
the dynamometer-car, a number of kinetic-energy or 
“coasting” experiments were made. These experiments 
were carried out with the same train and over the same 
line as the dynamometer tests, and were made as fol- 


For 20 coaches 


lows: 

Two points were marked, one at each end of the line. 
The engine, being placed behind, started the train in mo- 
tion about a mile in advance of one of the points, the 
speed of the train being accelerated through this distance. 
When the point was reached, steam was shut off and 
the brake was applied to the engine, which, not being 
coupled, was separated from the train. At the instant 
of separation the apparatus in the car was started, being 
so arranged that each revolution of the car-wheels was 
marked on a revolving drum, which was rotated by clock- 
work. These revolutions of the car-wheels were also ob- 
served independently every half-minute, by two observers, 
with a Harding counter. The mile-posts were also noted 
by another observer. From these particulars it was pos- 
sible to ascertain the speed at any instant. The resist- 
ance was calculated from the change of kinetic energy. 

The results obtained with trains of various lengths. 
consisting of from one to 11 coaches, and without en- 
gine, are shown in Figs. 12-18, Plate 3. It will be ob- 
served that the results .vary, and the author concludes 
that this is due to excessive lateral movement, owing 
to wind and crowding. This latter takes place owing to 
the extra wind-resistance on the first coach, which allows 
the following coaches to come forward slightly, and there- 
fore they have a tendency to oscillate and develop a cer- 
tain amount of flange-friction. This does not occur when 
the train is being pulled, as all the couplings are then 
kept tight, and the locomotive encounters the greater 
part of the head-wind resistance. Although irregular, 
the resistances found with the dynamometer-car and five 
and ten coaches agree closely with the formulas (1) 
and (3), as will be seen from the curves for five and 
for ten coaches (Figs. 17 and 18, Plate 3). 

In addition to this it is interesting to note the gradual 
decrease of resistance per ton as the length of the train 
increases. The resistance at very low speeds (i.e., when 
stopping) is in all cases exceedingly high. It will also 
be seen that the resistance of the grease-lubricated four- 
wheeled dynamometer-car increases rapidly with the 
speed, Fig, 12, Plate 3. 
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Experiments were also made to determine, if possible, 
the tractive resistance of an engine and train, the loco- 
motive being ‘a radial tank-engine. In these experiments 
the engine was coupled to the train, and on reaching 
the starting-point steam was shut off and the cylinder- 
cocks were opened. The engine and train were allowed 
to come to rest in each experiment, observations being 
made similar to those mentioned above. The results are 
shown in Figs. 19-25, Plate 3, and are not as absolute- 
ly comparable as they might be, owing to the fact that 
the velocity of the wind was greater than when tests 
were made with a train only. They show, however, that 
the resistance per ton of the locomotive is considerably 
higher than that of the carriages, and also that the en- 
gine-resistance increases at a higher rate. In both cases 
it is noticeable that the effect of the wind, as judged 
by the difference the when running 
with and when running against it, is less at high than 
at low speeds. The effect of running with and against 
the wind is clearly shown in Figs. 12 and 20. 

It is evident that a large number of coasting-experi- 
ments would have to be made in order to obtain any re- 
liable data, and it is doubtful whether, even then, the 
resistance of drawn coaches could be deduced from them. 


between resistance 


Atmospheric Resistance. 

Very few investigators have dealt in detail with the 
question of wind-resistance, although from the experi- 
ments here described it appears to be of great importance. 
Owing to this it was thought advisable to obtain as many 
particulars about. it though it was found 
to be a very difficult matter to ascertain anything defi- 
nite as to its effect. |The details of these very elaborate 
experiments are not reprinted by us.—Epriror. | 

The highest pressures are found, as would be expected, 
on the windward top portion of the front and the center 
of the It should be noted, however, that there is 
considerable pressure on the leeward side, amounting to 
about GO per cent. of that on the windward side. At the 
back it will be that there is a slight pressure at 
the top and the bottom of the leeward side, whilst the 
only large vacuum is at the middle of the top. 

With the recording Robinson anemometer it was no- 
ticed that a and almost 
the velocity of the wind, in some cases as much as 30 
miles per hour, whilst 
This is evidently due to a banking up of the air above 
the train, and against the bridge. It was particularly 
noticeable at Croston Station Bridge, and it is inter- 
esting to mention that this is a point at which many 
tail-lamps have been known to be blown out. 

The maximum observed velocity of the wind was 76 


as possible, 


roof. 


seen 


great instantaneous decrease in 


occurred passing under bridges, 


miles per hour—considerably lower than the theoretical 
velocity, Which was 94.7 miles per hour (Fig. 6, Plate 2). 

The results obtained with the collectors and anemom- 
eters are shown in Fig. 32. It will be that 
these results agree very closely with the curve VP 0.005 
VV’. This appears to be rather high, being the same as 
that arrived at by Mr. Dines and higher than that found 
by Professor Nipher, viz., P 0.0025 V account 
is taken of atomizing action as by Mr. Dines. By “at- 
omizing action” is meant the vacuum caused by the air 
disturbed by a body moving through it. It is probable, 
that the formula found is nearly correct for 
coaches, as it would seem that the cups would have a 
tendency to augment the pressure, and .this would coun- 
teract the rarefaction at the back in the case of the train. 


observed 


~* as ho 


however, 


Ntarting-Resistance, 

To determine the starting-resistance, experiments were 
made on several occasions to ascertain if the train con- 
sisting of dynamometer-car and five bogie-coaches would 
start on various inclines. On a gradient of 1 in 152, 
equivalent to a tractive effort of 16.9 Ibs. per ton,.with 
a very slight wind blowing against the train at an angle 
of 30 deg., there was no movement. When the wind 
was blowing with a velocity of 6.15 miles per hour at 
right-angles to the train it just moved. On another 
occasion the same train, on the same incline, with the 
wind blowing 9.65 miles per hour with the train at an 
angle of GO deg., started more readily. From this it 
is concluded that the starting-resistance is about 17 
Ibs. per ton, and it has been shown as this in the dia- 
grams. 

A.wle-Friction, 

With regard to axle-friction, tests were made to ascer- 

tain the comparative resistance of two similar trains, one 


fitted with brass and the other with white-metal bear- 
ings, having similar lubrication. A number of runs 


with the dynamometer-car showed a very slight difference, 
but not sufficient to indicate definite figures. 
On Sunday, the 19th November, 1899, the trains were 


allowed to coast, with an interval of 12 minutes  be- 
tween them, down Whalley Bank. Particulars of the 
runs are given in Fig, 33, Plate 3. By comparing the 


maximum speed attained, the train with the white-metal 


bearings was shown to have a resistance 0.7 Ib. per ton 
less than the one with brass bearings, but comparing the 


distances run it had a resistance only 0.148 Ib. less per 
ton. These speed-curves were plotted from the figures 
giving the distance traveled every half-minute. 
Analysis of Formula, 
Train-resistance is made up of several factors, and an 
attempt has been made to analyze the formula 
V3 
~ 60.8 + 0.0278 L 


oil-lubricated 


R= 25 


which relates to bogie-coaches with axle- 


hoxes. 
In Fig. 34 this formula has been applied to a train of 


five bogie-coaches. The axle-friction per ton does not 
vary with the length of the train but with the weight on 
the boxes. Mr. Beauchamp Tower's experiments for the 
Committee on Friction appointed by the Institution of 
Mechanical Engineers, show that certain 
ocity the coefficient of friction increases slightly with 
some power of the speed. From the conditions agreeing 
most closely with the rolling stock experimented upon, 


above a vel- 


the following table has been compiled : 





Speed Speed Axle 
of Axle. of Train. Friction, 
Feet per Miles Coefficient Lbs. 
minute. per hoiir. of Friction. per ton. 
157 20.0 0.01 1.65 
209 26.6 O.00ST 1.43 
262 0.0085 1.4 
314 0.0078 1.29 
366 0.0085 1.4 
419 53.3 0.01 1.65 
The axle-friction has been calculated from the for- 
mula: 
side Le 
R, = &*™* x 2240 
dy W 
where 
R, = axle-friction, in lbs. per ton drawn. 
“ == coefficient of friction. 
d, = diameter of axle, in inches. 
dy — diameter of wheel, in inches. 


L, = load on axle in tons. 
W = total weight of train drawn, in tons. 
taken, as it seems to 
the the 
The curve has been drawn 
speeds between 20 miles and 53.4 miles per hour, the 
range which Mr. experiments cover, and for 
the sake of comparison it has been extended to SU miles 
per hour, the assumed portion of the curve being shown 
by a dotted line. 
As already mentioned, the views of various experi- 
the relation between the velocity of the 
train and the pressure of air are very divergent. The 
elaborate experiments of Professor Goss, carried out with 
smal the following 
Pivst GOREN. «ccc wees ee = COOP V2 
Second coach.... <dccdeken— C0COGS V3 
EOAG COREY 55 cicadas see aaa, tw = 0.00026 V2 
Any intermediate coach ...Ry = 0.0001 V2 

R, being pressure of the wind in lbs. per square foot, 


has been 
nearly with 
boxes used on this line. 


Pad-lubrication 
respond 


most lubrication of axle- 


for 


Tower's 


menters) on 


models of carriages, gave results : 


This, applied to the train five 
coaches and the dynamometer-car, gives the pressure per 
square foot of cross section as 0.00164 V*. 


consisting of hogie- 
As previous- 
ly stated, it was found that the relation between velocity 
and pressure, as experimentally ascertained by means of 
collectors and anemometers, could be expressed by 
Rw = 0.0038 V2, 

Both these curves have been plotted in Fig. 34 in 
terms of resistance per ton drawn, taking the effective 
cross section as 70 sq. ft. and the weight of the train 
as 115.4 It will be seen that although Prof. Goss 
includes skin-friction, his result is less than that obtained 
from the author’s experiments. 

The lower diagram, Fig. 34, shows the total 
resistance separated into its Components: 


tons. 


tractive 


R, = axle-friction. 

Ry = atmospheric resistance. 

Rm = miscellaneous resistances, which include oscilla- 
tion, concussion, flange-friction, rolling-friction, ete. 


These miscellaneous resistances have been plotted in 
3o4, and their value approximates 


the upper diagram, Fig. 3 
V 

—1. 
5.4 
For comparison 


to ha = 


both Smeaton’s and Prof. Nipher’s 
atmospheric resistance has been plotted in Fig. 34, along 
with that found by Prof. Goss and by the author. It will 
he noticed that Smeaton’s atmospheric resistance is 50 
per cent. of the total resistance at SO miles per hour, 
author’s atmospheric resistance amounts to 
and the miscellaneous resistances to 50 per 
cent. of the total resistance at SO miles per hour. 

A similar diagram has been worked out for a_ train 
consisting of 20 bogie-coaches and the dynamometer-car, 
Fig. 36. In this Prof. Goss’s formula is slightly 
above the value Rw - 0.003 V* previously taken, being 
in fact 0.00314 V*. The two corresponding 
curves are so close together that they would be undis- 
tinguishable on the diagram, and they have therefore been 
shown as one line. 

The author's miscellaneous 


whereas the 
42 per cent. 


case 


Rw — 


resistances are plotted in 


the upper diagram and their value approximates to 
R = y 
ee soe 


It will be noticed that these miscellaneous resistances 
for a 20-coach train increase slightly more than 
for a five-coach train, as the speed increases. This may 
be due to the fact that oscillation and probably flange- 
friction are greater at high speeds with a long train 
than with a short one. 





those 





Indicator-Diagrams. 

On several runs indicator-diagrams were taken from 
the engine drawing the dynamometer-car and train, the 
tractive effort and the speed being marked the moment 
the card was taken. From the speed of the train and 
the pull on the car draw-bar, the horse-power has been 
calculated and compared with the horse-power developed 
in the cylinders. The figures show that 
well-defined relation between the two. They seem to be 
about the same as those taken by Mr. W. M. Smith with 
Northeastern Railway engines. The actual relation in 


there is no 


469 


these cases is not likely to be obtained with any degree 
of accuracy without the use of a continuous indicator on 
the cylinders and much larger recording-apparatus in the 
with apparatus for ascertaining the acceleration, 
which is the most important factor. 
Hffect of Curves. 

It was found that the extra due to the 
curvature of the line could not be accurately ascertained 
by means of the recording-apparatus. This is due to the 


car, 


resistance 


fact that the engine on entering the curve is the first to 
encounter the extra resistance, which causes it to 
speed slightly relatively to the train; consequently the 
tension on the draw-bar is somewhat decreased. The ob- 
jection is overcome when the whole train is on the curve 
and has settled down to a normal speed; by that time, 
however, the engine was leaving the curve on which the 
experiments were made. 


lose 


Conclusion. 

The formulas given for train-resistance are necessarily 
approximate formulas only, giving average results. 

The experiments described were carried out under the 
favorable conditions in regard to weather. Thus 
the formulas are only deduced for what may be termed 
the summer resistance; the winter resistance would prob- 
ably give rather different results. The. separation of the 
value of the total resistance into its components is neces- 


most 


sarily somewhat of an approximation, and to ascertain 
the mean values of those components would require many 
experiments with apparatus of a different type from that 
used. 

The author desires to point out that these experiments 
can only be taken as recording the results obtained with 
the particular coaches used, as it is quite possible that 


variations in the wheel-base of the bogies, or in the 
dimensions of the journals, would have most important 


The great difficulty of conducting trials of this 
kind on a crowded line is well-known to those experi- 
enced in railway work, and the limited opportunities for 
experiment cause so many delays and consequent prolon- 
gation of the time occupied, that many points have re- 
which the author hopes may be 
The publication of all the main de- 


results. 


mained unconsidered, 


taken up by others. 


Kormulas for Train-Resistance, 
R tractive resistance in Ibs. per ton (2,240 Ibs.). 
4 velocity in miles per hour. 
W weight of engine and tender in tons (2,240 Ibs.). 


w weight of carriages in tons (2,240 Ibs.). 
A area of front of train in square feet. 
L length of train in feet, 
No. Authority. _ Value of R. Conditions. 
v2 
1 Clark 8+ 171 Whole train 
9 “ 64 = Carriages 
y 240 only 
7 V2 Whole train 
3 12 decreed 
or Ora Narrow gage 
: Ve ((2+ V* ) 
OF o40 7 i( 600 Engine and 
4 ts W + w)\) tender 
x( W ); 
6 x 
+ 3 Carriages 
5 Harding (V2 & 0.0025 x A) only 


w 


“De Monte 3 (V 10) 


Carriages 


7 Alto” 6+ WW only 
bf 
s Henderson 3.36 + 193.5 
y . y2 _ s 
13 Wellington 4.484 <5 Engine and 
162 train 


5.4 + 0.006 V2 


) 
0.0006 V2 We | 
+ W+uw } 

} 


15 Searles Whole train 


5.6 + 0.008 V2 
16 Chanute 4 0.3 V2 
( w 


Passenger 
cars 


17 Ricour 4.48 0.0902 V 

21 Barnes 4.48 + 0.179V 

9. ery 5 0.56 V 

22 Baldwin Co. 3.36 3 

Pr ; : be ates { 47 to 77 miles 
we 1.68 + 0.224 \ r per hour 


26 = Sinclair 2+ 0.21 V 


2% Dodd 12.5 + 0 224 V Whole train 
3) Deeley 3 ho 
290 
36 Wolff 34 huis 
” T 250 
( . Sacer ) 
3.58 + 1.658 V ik 
, Four-wheeled 
48 Barbier (' .609 V + 50\ ¢ coaches 
L 1,000 ) 
| 3.58 4- 1.644 V } 
49 ee ‘ C= V + 10\ ;Bogie coaches 
| * 1,000 ) 
8.51 + 3.24 V | Locomotive 
50 } 1.609 V + 30 r and tender 
| x ( 1,000 ) } 
f of 4 ) General 
55 Aspinall / v3 { 


{ bogie- coaches 


50.8 + 0.0278 L | oil axleboxes 
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tails of these experiments should enable the results in- 
dicated by the author to be criticized and checked in such 
“a way as to eliminate any inaccurate statements. 

The author has to express his acknowledgments to 
Mr. H. Fowler, Assoc. M. Inst. C.E., and to Mr. A. C. 
Rogerson for their assistance in the conduct of the expe- 
riments, and in the preparation of the Paper. 


In conclusion he wishes to draw attention to the care-" 


ful experiments on train-resistance made by the officials 
of French railroads, which have been published from 
time to time. The formulas given by various authorities 
for tractive resistance are tabulated in an appendix, with 
references to the sources of information. Curves cor- 
responding to some of these formulas, for speeds up to 
100 miles per hour, are shown in Fig. 39. 


Master Car Builders’ Reports. 


(Continued from page 458.) 
SIDE BEARINGS AND CENTER PLATES. 

Your Committee on Side Bearings and Center Plates 
was continued from last year, with instructions to report 
on 

1. A design of center plate, with a view to adopt- 
ing dimensions for standards or recommended practice. 

2. The location of side bearings. 

3. Uniform relation between center plate and_ side 
bearing. 

4. The merits of anti-friction side bearings for re- 
lieving the center plate from part of the load. 

5. Will the use of anti-friction side bearings diminish 
the resistance between the wheels and rails. 

Center Plates. 

Your committee has endeavored to obtain data which 
would enable it to present for your consideration a form 
of center plate for adoption as standard. Under the di- 
rection of Mr. Demarest a series of tests has been con- 
ducted of different forms of center plates and side bear- 
ings, and the results, as far as they have been completed, 
are given herein. 3 

The object of the test with center plates was two- 
fold; first, to ascertain the best metal for center plates; 
second, to define, if possible, the best shape. In making 
the test, two male center plates were bolted on the 
opposite sides of one end of a lever, each male center 
plate in turn engaging in a female center plate; the en- 
tire construction being forced together by a hydraulic 
press, from which were obtained total pressures ranging 
from 15.3 tons to 40.8 tons. The end of the lever in turn 
was moved through an are by means of an air cylinder; 
an indicator and reducing motion being attached, in 
order to ascertain the amount of work done in turning 
the male plates in the female plates under the different 
pressures obtained. 

The result of these tests is shown in detail, graphically 
and in statement form, on data sheets. The tests for side 
bearing friction were made in practically a similar man- 
ner, with the exception that the lever was pivoted at a 
point which would. correspond to the average distance 
of side bearings from king bolt. 

In order to ascertain, if possible, the best material for 
center plates, a number of plates were made as per plate 
“A,” of three different materials: cast iron, malleable 
iron and cast steel. We were unable to obtain pressed 
steel plates of equivalent area or shape. The area, gen- 
erally, of the plates was 100 sq. in. 

Test No. 1 of this series was made with the castings 
as they were received from the manufacturers, with no 
dressing or cleaning whatever. The cast steel, which 
gave the highest vesistance, was extremely rough, had 
thick scale, fused patches on the surfaces, lumpy fillets, 
fins around the core holes, etc. The cast-iron was not 
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Grea of Contact Faces 100 3g. ins. 


Projected Grea Contact Surfaces 100 gins. 


Plate A. Plate B. 


much better, and as a consequence the friction is close 
to the steel. The malleable plates were very smooth. 
clean castings, and gave a very much lower resistance, 
The results of this test show the difference in friction or 
resistance due to the varying smoothness of the surface. 

Test No. 2 of this series was made by grinding the 
surfaces with an emery wheel, and chipping off fins 
and lumps in the fillets. This attention is assumed to 
be about as much dressing as it would be practicable to 
give the plates in actual practice. The scale was not 
removed, the casting simply being made smooth. In this 
test the resistance of the cast-iron and malleable-iron 
plates varies very little, if any, from the resistance ob- 
tained in the first test. The resistance of the cast-steel 
plates, however, has fallen most materially. The large 
drop in resistance of the steel plate was thought to be 
due to the crumbling of the thick, porous seale into a 
powder, which acted as a lubricant. This view was sus- 
tained by the fact that in the next test, with this same 
plate lubricated, there was but little further drop in 
the friction, the powdered seale in the latter instanee 
preventing good lubrication. 

In test No. 3 the same plates were taken as in pre- 
vious tests and lubricated. The results of the lubrica- 





tion are shown very conclusively in the very great drop 
in resistance. 

In order to ascertain, if possible, if the low friction 
of the cast-steel in test No. 2 was due to the powdering 
of the scale, the cast-steel plates were put in a lathe and 
the scale turned off and surfaces made smooth. They 
were again tested and the resistance was found to be 
lower than before the scale was removed from the sur- 
face. The effect of lubrication in test No. 2 practically 
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Test No. 2. Test No. 4. 


eliminates the effect of the metal, as the plates of the 
different materials, when lubricated, have practically the 
same resistance. 

The object of the second series of tests was to deter- 
mine the effect of the shape of the contact surfaces. 
Having found the effect of rough castings in the first 
series of tests, all plates were smoothed and fitted. All 
plates were made of the 
same metal, cast-iron, and all 
except that designed by Mr. 
Klohs, for the Master Car 
Builders’ Committee, had 
100 sq. in. area of contact 
surfaces; the latter plate 
had 76 sq. in. The results 
from test of flat plate in 
series No. 1 were taken for 
comparison with the curved 
and spherical plates in series 
No. 2, and it was expected 
that the flat plate would have 
the lowest friction on ac- 
count of the tendency of the 
inclined rig of the a UK 
er plates to wedge together. VS A--} 
The results ebtained from ANG 
the tests do not at all con- Standard Ball Bearing 
firm the theory. They do Center Plate. 
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centrating the weight on the inner ring, which is nearly 
flat and of much smaller diameter, with the resultant 
low resistance. Further tests in this series will be made 
by placing the plates in a lathe and fitting them care- 
fully over their entire surfaces, removing all scale and 
testing them dry and lubricated, in order to settle defi- 
nitely the conflicting results, : 

Further tests in this series were made with special 
plates, namely, a small experimental plate “C” with flat 
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Tests Nos. 6 ani 3, 


Total Wt. on Center Plates -Tons. 


Special Tests. 


Tests of Combinations 
- Lubricated. 


of Center. 





Wheel Flange-Pounds, 


Total Pressure on 





Might on Center Plates-Tons. 


is 
Total Wt on Center Plates -Tons, 


Test No. 5. Tests Nos. 7 and 9. 


surfaces, designed to be used without a center pin, and 
having a face only 4 in. in diameter, with the idea that 
it might be possible to use such a plate in conjunction 
with a roller or other low friction side bearings to as- 
sist in maintaining the balance of the car. It was de- 
sired to have this plate chilled, as only a very hard sur- 
face could stand the heavy pressures. The plates were 
received soft from the foundry, however. The friction 
of this plate is very low, but cut badly both when dry 
and when lubricated ; the cutting in both instances taking 
place in the center of the plate. The second special 
plate tested in series 3, as shown by test No. 6, 
-was the ball-bearing center plate used by the P. & L. 
1. R. R.. This plate gave the lowest resistance recorded 
under the conditions. The balls lie in pockets, which, in 
length, are about twice the diameter of the ball, and 
enough larger in width than the diameter to allow the 
ball to roll freely. The bottom of these pockets curves 
upwards at the ends, so that the ball begins to roll up 
hill as soon as it leaves the central position, and as the 
slope of the pocket is curved, the resistance of the plate to 
revolution increases as the ball rolls up the slope. The 
cards taken in this test show a gradually ascending line 
to a point where the ball seems to lock and stop rolling; 
the top plate then slides on the balls. The starting and 
final resistance is shown in tables and on curves for each 
pressure. 

The remaining series of tests were for the purpose of 
ascertaining, if possible, the combined effect of the center 
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Plate C. 


the flat plate, and they do show an abnormally low fric- 
tion for the plate designed by Mr. Klohs. The curves, 
Nos. 4 and 5, show very plainly, as in the first 
series of tests, the good effect of lubrication, and 
indicate that when well lubricated the shape of 
the plate does not materially affect the resistance. 
The tests with the lubricant do show, however, that the 
resistance of the flat plate is lower than the spherical 
plate “X” and curved plate “B,” and about the same 
as the Klohs plate. We can see nothing in the contour 
of the Klohs plate which would tend to produce lower 
resistance than we have obtained from the spherical 
plate “X."’ The unsuspected results are due, we believe, 
to the condition of the surfaces of the plates. The flat 
plate required but little grinding and fitting to give it 
a good bearing. The spherical and curved plates, how- 
ever, fit badly in the rough, and required hard grinding, 
filing, etc., to bring them to a reasonable fit. The final 
condition of the surfaces was, therefore, very much bet- 
ter with the spherical and curved plates than with the 
flat plate. The Klohs plate was ground especially hard 
on the steeper slopes, and brought down to a good fit in 
the bottom, which is nearly flat. It is very probable that 


this plate was ground too hard on the outer ring, con- 


7 ‘ \ 
\ BSSAYy rN 
‘an mea\\ iL Nsssys 


Designed by Mr. Klohs, Grea Contact 
Surface 76.7399.in$. 


Plate K. 


al ¢ 


— 

% WIE (4. 
nee 
D> O (WAS 
IN. Aves ZX 











Pressed Steel Center Plate. : 
Grea Contact Surface 46 $Z.ins. 


Plate S. 


plates and side bearings, as when a car rolls or tips in 
passing around a curve, and bears on both the center 
plate and the side bearing. ‘The flat plates “A’’ were 
held apart on their lower edges by spreaders, and in- 
clined at an angle equivalent to closing a three-eighths 
inch clearance, with side bearings 28 in. from the center. 
The pressure on the back of the plates being uniform, 
half the weight was taken by the spreaders and half 
the weight by the edges of the plates. The resistance 
shown for the plates was therefore doubled to make it 
comparable with the standard weights used with other 
tests. The results thus derived are about the same as 
with the plate bearing on full surface in first series. 

The side bearings were tested under comparatively low 
pressures of from 5 to 12 tons total. It was found im- 
possible to exceed these pressures owing to the fact that 
the apparatus would lift from the floor. The results of 
this series show also the effect of good lubrication, and 
also show that it is from the side bearings that most 
of the flange resistance is derived. The roller side bear- 
ing gives.the best results,.as was obtained from the roller 
center plate. All tests, both of center plates and side 
bearings, show the desirability of thorough lubrication, 
the. castings to be smooth, but scale allowed to remain 
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bearing center plates and side bearings, 


on. A thick grease, furnished by the Galena Oil Com- Anti-Friction Side Bearings. which may be 
pany for the purpose, was used for lubrication. It is im- The fourth and fifth subjects assigned to your com- of interest to your committee. The results obtained cer- 


ti-friction side bearings, and are as tainly prove the subject to be worthy of the most earefui 


possible to say how long the grease would last jn ser- mittee relate to an 
consideration. 


vice. The pall plates and roller side bearings gave very follows : 


good results, although the ball center plate was badly The merits of anti-friction side bearings for relieving On June 1, 1897, one 60,000-1b. capacity gondola car 
cut in the upper groove py locking of balls in the pockets. the center plate from part of the load. was equipped. The construction consisted of four steel 
Further, with the larger plates, that is, all plates with Will the use of anti-friction side bearings diminish palls 244 in. in diameter, between two malleable-iron 
the exception of small flat plate “C,” no cases of cutting, the resistance between the wheels and rails? center plates, the lower plate having four grooves equally 
even under the pressures used, were experienced when A circular was addressed to each member asking his spaced, + in. long, ¥ of an in, deep at the center, run- 
there was 2 good bearing over the entire surface. co-operation to the extent of furnishing to the committee ning out to nothing at the end. Lengthwise the grooves 


It will be noted in the statements that the resistance the result of such tests as had been made, and which was conformed to the radius of the bearing surface of the 


duced to the wheel flange. available. Of the members replying those giving opin- center plate. The upper plate had a groove 1, in. deep, 


of the plate to turning is re 
ry of the balls and extending 


We regret that our tests have not been comprehensive ions or furnishing data control about one-fifth of the corresponding to the diamet 


enough to permit us to make definite recommendations car equipment represented in the association. all the way around. The side bearings had each one 
as to minimum contact area of plates under definite twenty-three replies were received, the majority of steel ball of same diameter as those used in center plates; 
loads, the shape of the plate, or the material from which which were favorable to the use of anti-friction side bear- each bearing had a groove 15 in. long, same diameter 

as the ball, st raight on the bottom, put curved to proper 


it should be made. The machine used was rather crude ings. 
and it is being redesigned with the idea of carrying these 
tests to 2 conclusion. 


pittsburgh & Lake Erie R. R. Co. radius. Balls were protected by deep flanges on each 
This company has recently made some tests of ball- bearing, the top passing down over the outside of the 
lower. The ends of the flange on upper bearing were 
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for worn flanges; a reduction of 3O per cent., notwith- 
standing that the wheels were an average of four years 
old when bearings were applied, that the car mileage had 
been increased, that train hauls had become greater, 
and that the equipment was one year older. 

The indications are that the flange wear of 1902 shall 
be decreased in even greater proportion, as the effect 
of the side bearings on the service in general approaches 
its limit. 

The service of 52 ore cars equipped with the roller 
bearings was compared to that of 52 cars with plain side 
bearings (the car numbers selected at random) for 1900. 

While no wheels whatever were removed from the 52 
cars with the roller bearings, 17 wheels were taken from 
the cars with plain bearings for having the flanges worn. 
By comparing 500 ore and flat cars with the automatic 
frictionless side bearings with 300 cars with plain bear- 
ings for 1901, it was found that while 101 wheels were 
removed for sharp flanges from the cars having plain 
side bearings, only 16 wheels were removed for having 
the flanges worn, from those cars equipped with the 
automatic frictionless side bearings. 

The question of the effect of the automatic friction- 
less side bearings on flange wear alone is presented, be- 
cause the wear of the wheel flanges can be easily and 
definitely ascertained, but while the other economies and 
advantages are equally apparent, they can not be so ac- 
curately determined. It will be readily appreciated, how- 
ever, that this reduction im flange wear shown means an 
equivalent reduction in rail wear, and a proportionate 
decrease in the draft of trains, and consequently a_re- 
duction in the cost of transportation, Again, the ca- 
pacity and the life of the car bolsters are increased, and 
the cost of truck repairs considerably lessened, 

H. S. BRYAN, Masler Mechanic. 
CONCLUSIONS, 

Attention is called to the reduction in flange resistance 
by lubrication, the lubricant being a thick gre 

The replies received to the circular of inquiry from 18 





members show a variation in distance, center to center, 
of side bearings and center plates, from 24 in. to 321% 


in. 
The height of center plates varies from 2% 


As to the (4) merits of anti-friction side bearings for 


in. to ¢ in. 


relieving the center plate from part of the load, from the 
replies received from the members it would seem that 
opinion is about equally divided, Your committee is of 
the opinion, however, that with a center plate of proper 
design and material, and a truck and body bolster of suf- 
ficient strength, the load can and should be carried on 
but one bearing point, namely, the center plate. 

As to the fifth subject, resistance between wheels and 
rails, it is the opinion of your committee, and this opin- 
ion is substantiated almost unanimously by the replies 
received from the members, that the use of anti-friction 
Side bearings will diminish this resistance. 

Attention is further called to the fact that when side 
bearings are in contact the pressure against wheel flanges 
is greater than with center plates alone in contact. 

In this connection it might be well to state that your 
committee has received from one of the manufacturers 
of anti-friction side bearings an offer to furnish, free of 
charge, any number of its bearings that may be needed 
for the purpose of tests against plain bearings. This offer 
was received too late to be made available for the pur- 
poses of this report. 

This report is signed by Messrs. B. Haskell (Chair- 
man), Il, M, Pflager, W. Hf. Marshall, T. W. Demarest. 
OUTSIDE DIMENSIONS OF BOX CARS. 

At the meeting of the American Railway Association, 
held) April 24, 1901, the following principle regarding 
the construction of box cars was approved : 

“That the essential elements of the standard box car 
require that the height and width be as great as are 
permitted by the physical limitations of the important 
railroad clearances and the present established height of 
loading platforms; that the length be determined by econ- 
omy in construction, maintenance and operation and the 
requirements of economical storage.” 

At the convention of the same Association, held in Nt. 
Louis on October 23, 1901, in pursuance of the above 
principle, a Committee on Standard Dimensions of Box 
Cars submitted report in which the following resolution 
was offered for adoption: 

“That the dimensions of the standard box car be 36 
ft. in length, S ft. G in. in width, and 8S ft. in height, 
all inside dimensions. Cross section GS sq. ft.. capacity 
? 448 cn. ft. The side door opening to be 6 ft. in width.” 

On a vote by the roads, the above resolution was 
ndopted, there being but one dissenting vote. 

The cross section and longitudinal measurements are 
the dimensions between lining, the vertical measurements 
heing from top of floor to underside of carline. 

The following resolution was adopted : 

“That the Master Car 
quested to consider and adopt the required external di- 


Builders’ Association be re- 


mensions for the standard box car, based upon the inte- 
rior dimensions as prescribed by the American Railway 
Association.” -- & 

Your committee carefully considered the physical limi- 
tutions of clearances, etec., of the railroads of the coun- 
try, bearing in mind the further limitations prescribed 
for inside dimensions by the American Railway Associa- 
tion and submitted to the members of this Association 
certain outside dimensions, as follows: 

For a box car set on trucks used as standard, where 
the height from top of rail to top of floor is 4 ft.: 


Vor. XXXIV., No. 25. 
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Feet. Inches. 
Ileight, top of rail to upper edge of eaves.. 12 6% 
Width at eaves, at above height, maximum 9 7% 


For a box car set on low trucks, where the height from 
top of rail to top of floor is 3 ft. 6 in.: 


Feet. Inches. 
Ileight, top of rail to upper edge of eaves.. 12 vy 
Width at eaves, at above height, maximum 9 10 


The members of the Association were asked to state 
whether or not they approved of the above dimensions; 
if not, wherein they should be modified to meet existing 
Irom the replies to this circular it was 
found that the exterior dimensions given above were sat- 


conditions. 


isfactory to a majority of the roads, but on certain of 
the trunk lines there were clearance limits which would 
not permit cars set on low trucks (3 ft. 6 in.) of the 
cross section given (9 ft. 10 in.) at the height of 12 ft. 
% in., to pass. 

To meet these conditions your committee has decided 
to modify its original recommendation in this respect, and 
would suggest 9 ft. 7 in. as the maximum width at eaves 
at a height of 12 ft. 4 in., and for the sake of uniformity 
would also change its original recommendation as re- 
gards the width at eaves of cars set on trucks with 4 
ft. in height to top of floor, from 9 ft. 73 in. to 9 ft. 
7 in., thus giving a standard width for cars of either 
height. 

The inside measurements having been established by 
the American Railway Association, and the outside di- 
mensions being confined to the limiting clearances of the 
leading trunk lines, the committee hag carefully consid- 
ered the various forms of framing which have been sub- 
mitted to it in order that the best possible construction 
may be had between these limitations, and it submits 
for your consideration what it believes to be a substan- 
tial box-car framing, which will carry the loads required 
and make a strong car in every particular. 

Your committee would recommend that on all’ cars 
built to these dimensions the words and letters “Standard, 


12 ft. 634 in. by 9 ft. T in.” be stenciled in letters not 









































A brief summary of the recommendations herein men- 
tioned is as follows: 

1. That the inside dimensions of box cars as approved 
by the American Railway Association, namely, 36 ft. 
long, 8 ft. G in. wide and 8 ft. high, be submitted to 
letter ballot for adoption as standard. 

2. For box cars on high trucks (4 ft. to top of floor) : 


Feet. Inches. 
Ileight, top of rail to upper edge of eaves.. 12 Oy 
Width at eaves, at above height, maximum 9 a 


be sumbitted to letter ballot for adoption as standard, 
3. For box cars on low trucks (3 ft. 6 in.) : 


Feet. Inches. 
Ileight, top of rail to upper edge of eaves... 12 3 
Width at eaves, at above height, maximum 9 4 


be submitted to letter ballot for adoption as standard, 

4. That the words and letters “Standard 12 ft. 6° 
in. by 9 ft. 7 in.” be stenciled in 3-in. letters on the end 
fascia boards on all cars built to these dimensions. 

5. That a committee be appointed to report at the 
next convention a detailed form of framing for box cars, 
for adoption as standard. 

This report is signed by Messrs. C. A. Schroyer (Chair- 
man), G. W. Rhodes, W. P. Appleyard, Jos. Buker, J. 
N. Barr. 


The Improved National Freight Coupler. 


The improved coupler that is now being made by the 
National Car Coupler Co. is shown in the accompanying 
illustrations. The improvements are due to Mr. J. A. 
Hinson, President of the company, the features consti- 
tuting these improvements being quite apparent from the 
engravings. They consist of a knuckle-opener and an 
auxiliary lock, or a lock for the lock. 

The engravings show the lock in two positions; in the 
upper view it is closed, with the auxiliary lock in place; the 
lower is the uncoupling position. The knuckle lock has 
an opening in the top, having a depth equal to about half 
the length of the lock. A pin passes through the lock 
horizontally near the bottom of the opening, pivoting the 
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The Improved National Freight Car Coupler. 


less than 3 in. in height on’ the end fascia boards, 

Your committee would also recommend that the di- 
mensions for inside measurements of box cars as pre- 
scribed by the American Railway Association be adopted 
as the standard of this Association. 

Nide Door. 

The American Railway Association has recommended 
that the side door opening for the above car be 6 ft, 

Your committee finds that there is much objection from 
the mechanical standpoint to the 6-ft. width of door 
opening for the following reasons: 

1. It weakens the framing of the car both on the sill 
and plate lines. 

2. The increased size in the width and height of the 
side door makes it extremely difficult to construct a door 
which will remain straight and prevent binding on the 
sides of the car, which has always been found to be very 
objectionable and destructive to both siding and door 
because of the indifferent manner in which our doors 
are manipulated at the freight houses. 

5. On the grain carrying roads it would necessitate 
the use of a grain door so heavy and large that it would 
be impracticable for one man to handle it: additional 
complications would be entailed in its construction, and 
it would necessitate carrying in stock additional thickness 
of Jumber in such size as not to be readily obtainable. 

Your committee, while it has recommended for adop- 
‘tion as standard external dimensions which it believes 
adequate for strength for cars of the inside dimensions 
adopted by the American Railway Association, and has 
presented for your consideration certain details of car 
framing to meet these external dimensions, does not rec- 
ommend these latter details for adoption. It believes that 
the time is now here for the adoption by this Association of 
a standard box-car framing, and it would recommend 
that a committee be appointed to propose for adoption 
as standard, at our next convention, a system of fram- 
ing for box cars with inside and outside dimensions as 
above. 


movable head which fits in the hollow portion, and per- 
mitting a slight vertical motion of the head by means of 
slots in the walls of the opening. It will be seen that 
the auxiliary lock is also slotted and is pivoted in such a 
Way that vertical motion of the movable head draws this 
lock back, permitting the coupler lock to be lifted. The 
lower view shows the small shoulder at the bot- 
tom of the lock resting on the rim of the opening 
through which it extends in the closed position. This 
feature permits the lock to be set preparatory to a sep- 
aration of the ears without having to make use of the 
bracket at the corner of the car. The lock having been 
set in this manner, the cars can be uncoupled and 
coupled again without further attention from the brake- 
man. 

The knuckle-opener, the form and position of which 
are shown very clearly by the figures, is a peculiar- 
shaped casting extending from the head back into the 
shank of the coupler, the rear end having a bend at 
right angles, which extends through an opening in the 
lower wall of the bar and has a pin inserted to prevent 
it from jumping or being forced out. An extension on 
the opener engages in a suitable slot in the lock. The 
vertical show the front of the opener 
to bend upward to the height of this lock-slot, extend 
horizontally and bend downward again as a leg. The 
front end of the opener is supported on a lug cast on the 
wall of the head; lifting the lock causes the leg to rotate. 
kicking the knuckle open. Ribs are cast on the inside 
of the bottom wall of the shank, which guide the rear 
end of the knuckle-opener to the opening through which 
it is designed to project. Should the drawbar be torn 
from its fastenings, and the lock chain break, this exten- 
sion of the knuckle-opener will come in contact with the 
carrier-iron, preventing the bar from falling on the 
track, which is a desirable safety feature. 

The coupler is made throughout of open-hearth steel, 
with a 15¢-in. pivot pin. The knuckle-opener can be re- 
moved and the coupler used without it if desired. Other 
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Fig. 36.—Component Parts of Train Resistance. 
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Fig. 5.—Acceleration Curves. 
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Fig, 34.—Component Parts of Train Resistance. 
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Rogers Prairie Type Engine for the Illinois Central Railroad. 
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Cross Sections of Prairie Type Engine. 
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General Elevation of Illinois Central Prairie Type Engine. 
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or the Illinois Central Railroad. 
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Baldwin Atlantic Type Engine for the Illinois Central Railroad. 
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Cross Sections of Atlantic Type Engine. 
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General Elevation of Illinois Central Atlantic Type Engine. 
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tails of these experiments should enable the results in- 
dicated by the author to be criticized and checked in such 
a way as to eliminate any imaccurate statements. 

The author has to express his acknowledgments to 
Mr. H. Fowler, Assoc. M. Inst. C.E., and to Mr. A. C. 
Rogerson for their assistance in the conduct of the expe- 
riments, and in the preparation of the Paper. 

In conclusion he wishes to draw attention to the care- 
ful experiments on train-resistance made by the officials 
of French railroads, which have been published from 
time to time. The formulas given by various authorities 
for tractive resistance are tabulated in an appendix, with 
references to the sources of information. Curves cor- 
responding to some of these formulas, for speeds up to 
100 miles per hour, are shown in Fig. 39. 


Master Car Builders’ Reports. 


(Continued from page 458.) 
SIDE BEARINGS AND CENTER PLATES. 

Your Committee on Side Bearings and Center Plates 
was continued from last year, with instructions to report 
on 

1. A design of center plate, with a view to adopt- 
ing dimensions for standards or recommended practice. 

2. The location of side bearings. 

3. Uniform relation between center plate and side 
bearing. 

4. The merits of anti-friction side bearings for re- 
lieving the center plate from part of the load. ; 

5. Will the use of anti-friction side bearings diminish 
the resistance between the wheels and rails. 

Center Plates. 

Your committee has endeavored to obtain data which 
would enable it to present for your consideration a form 
of center plate for adoption as standard. Under the di- 
rection of Mr. Demarest a series of tests has been con- 
ducted of different forms of center plates and side bear- 
ings, and the results, as far as they have been completed, 
are given herein. ; 

The object of the test with center plates was two- 
fold; first, to ascertain the best metal for center plates; 
second, to define, if possible, the best shape. In making 
the test, two male center plates were bolted on the 
opposite sides of one end of a lever, each male center 
plate ia turn engaging in a female center plate; the en- 
tire construction being forced together by a hydraulic 
press, from which were obtained total pressures ranging 
from 15.3 tons to 40.8 tons. The end of the lever in turn 
was moved through an are by means of an air cylinder; 
an indicator and reducing motion being attached, in 
order to ascertain the amount of work done in turning 
the male plates in the female plates under the different 
pressures obtained. 

The result of these tests is shown in detail, graphically 
and in statement form, on data sheets. The tests for side 
bearing friction were made in practically a similar man- 
ner, with the exception that the lever was pivoted at a 
point which would correspond to the average distance 
of side bearings from king bolt. 

In order to ascertain, if possible, the best material for 
center plates, a number of plates were made as per plate 
“A.” of three different materials: cast iron, malleable 
We were unable to obtain pressed 
The area, gen- 


iron and cast steel. 
steel plates of equivalent area or shape. 
erally, of the plates was 100 sq. in. 
Test No. 1 of this series was made with the castings 
as they were received from the manufacturers, with no 
dressing or cleaning whatever. The cast steel, which 
gave the highest vesistance, was extremely rough, had 
thick scale, fused patches on the surfaces, lumpy fillets, 
fins around the core holes, etc. The cast-iron was not 





Grea of Contact Faces 100 sg. ins. 


Projected rea Contact Surfaces 


Plate A. Plate B. 
much better, and as a consequence the friction is close 
to the steel. The malleable plates were very smooth, 
clean castings, and gave a very much lower resistance. 
The results of this test show the difference in friction or 
resistance due to the varying smoothness of the surface. 

Test No. 2 of this series was made by grinding the 
surfaces with an emery wheel, and chipping off fins 
and lumps in the fillets. This attention igs assumed to 
be about as much dressing as it would be practicable to 
give the plates in actual practice. The scale was not 
removed, the casting simply being made smooth. In this 
test the resistance of the cast-iron’ and malleable-iron 
plates varies very little, if any, from the resistance ob- 
tained in the first test. The resistance of the cast-steel 
plates, however, has fallen most materially. The large 
drop in resistance of the steel plate was thought to be 
due to the crumbling of the thick, porous scale into a 
powder, which acted as a lubricant. This view was sus- 
tained by the fact that in the next test, with this same 
plate lubricated, there was but little further drop in 
the friction, the powdered scale in the latter instance 
preventing good lubrication. 

In test No. 3 the same plates were taken as in pre- 
vious tests and lubricated. The results of the lubrica- 








tion are shown very conclusively in the very great drop 
in resistance. 

In order to ascertain, if possible, if the low friction 
of the cast-steel in test No. 2 was due to the powdering 
of the scale, the cast-stee] plates were put in a lathe and 
the scale turned off and surfaces made smooth. They 
were again tested and the resistance was found to be 
lower than before the scale was removed from the sur- 
face. The effect of lubrication in test No. 2 practically 
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eliminates the effect of the metal, as the plates of the 
different materials, when lubricated, have practically the 
same resistance. 

The object of the second series of tests was to deter- 
mine the effect of the shape of the contact surfaces. 
Having found the effect of rough castings in the first 
series of tests, all plates were smoothed and fitted. All 
plates were made of _ the 





same metal, cast-iron, and all SAY WSN 
except that designed by Mr. CIN y\_ 


Klohs, for the Master Car 
Builders’ Committee, had 
100 sq. in. area of contact 
surfaces; the latter plate 
had 76 sq. in. The results 
from test of flat plate in 
series No. 1 were taken for 
comparison with the curved 
and spherical plates in series 
No. 2, and it was expected 
that the flat plate would have oO oO 
the lowest friction on ac- 
count of the tendency of the 
inclined surfaces of the oth- 
er plates to wedge together. 
The results obtained from 
the tests do not at all con- 
firm the theory. They do 
not show the superiority of 
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centrating the weight on the inner ring, which is nearly 
flat and of much smaller diameter, with the resultant 
low resistance. Further tests in this series will be made 
by placing the plates in a lathe and fitting them care- 
fully over their-entire surfaces, removing all scale and 
testing them dry and lubricated, in order to settle defi- 
nitely the conflicting results, 

Further tests in this series were made with special 
plates, namely, a small experimental plate “C” with flat 


an angle of about 16° 
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Test No. 5. Tests Nos. 7 and 9. 


surfaces, designed to be used without a center pin, and 
having a face only 4 in. in diameter, with the idea that 
it might be possible to use such a plate in conjunction 
with a roller or other low friction side bearings to as- 
sist in maintaining the balance of the car. It was de- 
sired to have this plate chilled, as only a very hard sur- 
face could stand the heavy pressures. The plates were 
received soft from the foundry, however. The friction 
of this plate is very low, but cut badly both when dry 
and when lubricated; the cutting in both instances taking 
place in the center of the plate. The second special 
plate tested im series 3, as shown by test No. 6, 
was the ball-bearing center plate used by the P. & L. 
E. R. R.. .This plate gave the lowest resistance recorded 
under the conditions. The balls lie in pockets, which, in 
length, are about twice the diameter of. the ball, and 
enough larger in width than the diameter to allow the 
ball to roll freely. The bottom of these pockets curves 
upwards at the ends, so that the ball begins to roll up 
hill as soon as it leaves the central position, and as the 
slope of the pocket is curved, the resistance of the plate to 
revolution increases as the ball rolls up the slope. The 
cards taken in this test show a gradually ascending line 
to a point where the ball seems to lock and stop rolling; 
the top plate then slides on the balls. The starting and 
final resistance is shown in tables and on curves for each 
pressure. 

The remaining series of tests were for the purpose of 
ascertaining, if possible, the combined effect of the center 
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Plate C. 


100 $3 ins. 


the flat plate, and they do show an abnormally low fric- 
tion for the plate designed by Mr. Klohs. The curves, 
Nos. 4 and 5, show very plainly, as in the first 
series of tests, the good effect of Iubrication, and 
indicate that when well lubricated the shape of 
the plate does not materially affect the resistance. 
The tests with the lubricant do show, however, that the 
resistance of the flat plate is lower than the spherical 
-plate “X” and curved plate “B,” and about the same 
as the Klohs plate. We can see nothing in the contour 
of the Klohs plate which would tend to produce lower 
resistance than we have obtained from the spherical 
plate “X.” The unsuspected results are due, we believe, 
to the condition of the surfaces of the plates. The flat 
plate required but little grinding and fitting to give it 
a good bearing. The spherical and curved plates, how- 
ever, fit badly in the rough, and required hard grinding, 
filing, etc., to bring them to a reasonable fit. The final 
condition of the surfaces was, therefore, very much bet- 
ter with the spherical and curved plates than with thé 
flat plate. The Klohs plate was ground especially hard 
on the steeper slopes, and brought down to a good fit in 
the bottom, which is nearly flat. It is very probable that 


this plate was ground too hard on the outer ring, con- 





Designed by !r Klohs, Area Contact 
Surface 76.739.ins. 


Plate K. 
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Pressed Steel Center Plate. ; 
Grea Contact Surface 46 $7ins. 


Plate S. 


plates and side bearings, as when a car rolls or tips in 
passing around a curve, and bears on both the center 
plate and the side bearing. ‘The flat plates “A” were 
held apart on their lower edges by spreaders, and in- 
clined at an angle equivalent to closing a three-eighths 
inch clearance, with side bearings 28 in. from the center. 
The pressure on the back of the plates being uniform, 
half the weight was taken by the spreaders and half 
the weight by the edges of the plates. The resistance 
shown for the plates was therefore doubled to make it 
comparable with the standard weights used with other 
tests. The results thus derived are about the same as 
with the plate bearing on full surface in first series. 

The side bearings were tested under comparatively low 
pressures of from 5 to 12 tons total. It was found im- 
possible to exceed these pressures owing to the fact that 
the apparatus would lift from the floor. The results of 
this series show also the effect of good lubrication, and 
also show that it is from the side bearings that most 
of the flange resistance is derived. The roller side bear- 
ing gives the best results, as was obtained from the roller 
center plate. All tests, both of center plates and side 
bearings, show the desirability of thorough lubrication, 
the castings to be smooth, but scale allowed to remain 








——————— 
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on. A thick grease, furnisif®d by the Galena Oil Com- 
pany for the purpose, was used for lubrication. It is im- 
possible to say how long the grease would last in ser- 
vice. The ball plates and roller side bearings gave very 
good results, although the ball center plate was badly 
cut in the upper groove by locking of balls in the pockets. 
Further, with the larger plates, that is, all plates with 
the exception of small flat plate “C,” no cases of cutting, 
even under the pressures used, were experienced when 
there was a good bearing over the entire surface. 

It will be noted in the statements that the resistance 
of the plate to turning is reduced to the wheel flange. 
We regret that our tests have not been comprehensive 
enough to permit us to make definite recommendations 
as to minimum contact area of plates under definite 
loads, the shape of the plate, or the material from which 
it should be made. The machine used was rather crude 
and it is being redesigned with the idea of carrying these 
tests to a conclusion. 
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Anti-Friction Side Bearings. 

The fourth and fifth subjects assigned to your com- 
mittee relate to anti-friction side bearings, and are as 
follows : 

The merits of anti-friction side bearings for relieving 
the center plate from part of the load. 

Will the use of anti-friction side bearings diminish 
the resistance between the wheels and rails? 

A circular was addressed to each member asking his 
co-operation to the extent of furnishing to the committee 
the result of such tests as had been made, and which was 
available. Of the members replying those giving opin- 
ions or furnishing data control about one-fifth of the 
car equipment represented in the association. 

Twenty-three replies were received, the majority of 
which were favorable to the use of anti-friction side bear- 
ings. 

Pittsburgh & Lake Erie R. R. Co. 
This company has recently made some tests of ball- 














bearing center plates and side bearings, which may be 
of interest to your committee. The results obtained cer- 
tainly prove the subject to be worthy of the most careful 
consideration. 

On June 1, 1897, one 60,000-Ib. capacity gondola car 
was equipped. The construction consisted of four steel 
balls 214 in. in diameter, between two malleable-iron 
center plates, the lower plate having four grooves equally 
spaced, 4 in. long, %4 of an in. deep at the center, run- 
ning out to nothing at the end. Lengthwise the grooves 
conformed to the radius of the bearing surface of the 
center plate. The upper plate had a groove 14 in. deep, 
corresponding to the diameter of the balls and extending 
all the way around. The side bearings had each one 
steel ball of same diameter as those used in center plates; 
each bearing had ‘a groove 15 in. long, same diameter 
as the ball, straight on the bottom, but curved to proper 
radius. Balls were protected by deep flanges on each 
bearing, the top passing down over the outside of the 
lower. The ends of the flange on upper bearing were 
cut so as to permit of the greatest curvature of truck. 

After the car had been in service three years, proving 
clearly that the device was entirely practicable, a care- 
ful test was made to establish its value in the way of re- 
ducing flange and rail wear on sharp curves. A turn- 
table 7 ft. long was made so as to determine, by the use 
of a dynamometer, the actual power required to dis- 
place a truck 2 in. at the end, or 4 in. in its length, 
equaling a 154 deg. curve. The appended report is the 
result of the trial: 

Curve resistance on cars equipped with the Hartman 
ball-bearing center plate and side bearing, in comparison 
with the ordinary flat surface center plate and side bear- 
ing. 

First Test. 

Flat center plate and side bearing, with \ in. deflection 
of body bolster resting on side bearing: 

Resistance. 
100 


Required to start truck........... 800 IDs. ‘ 
Required to displace truck 2 in.... 1,100 IDs. 100% 
Second Test. 

Flat center plate, without side bearing. 
Resistance. 
Required to start truck........ a 275 IDs. 34¢ 
Required to displace truck 2 in.... 525 IDs. 484% 


Third Test. 
Hartman ball-bearing center plate and side bearing, with 
1% in. deflection of body bolster resting on side bearing. 
Resistance. 
5 Ibs. 


Required to start truck......... 7 93 
450 Ibs. 404 


Required to displace truck 2 in.... : 
Fourth Test. 
Hartman ball-bearing center plate, without side bearing. 
Resistance. 
Required to start truck.......... 75 Ibs. 9¢ 
Required to displace truck 2 in.... 325 IDs. 294 
This report, to our mind, clearly indicates two things, 
namely,: We should have a frictionless side bearing to 
assist cars around curves with high outside elevation, but 
on straight and level track the load should be carried 
on the center plate, and by all means on a ball-bearing. 
The most valuable feature in the center plate in question 
is the dish in the grooves in the bottom plate, which 
answers two purposes, one being to keep the balls prop- 
erly spaced and the other the tendency to straighten the 
truck quickly after leaving a curve, this being explained 
by the fact that the sluing of the truck on a curve forces 
the balls up the inclined plane of the grooves, and as 
soon as straight track is reached they naturally gravitate 
back to their proper position. 
For your information we append a report of the service 
of the car in question: 


Cr as 2 oc ae wa Wat we awe ++m:-+-April, 1896 
Equipped with Hartman appliance... ..June, 1897 
Miles run from June, 1897, to date........ 11,323 
Approximated loaded mileage............. 7,548 
ee UO rere err ‘ 60,000 
TORS CREFIAM ONG MING... 6536.06 ccceseose cs . 226,440 


Wheels show no flange wear up to date. 

Wheels show no flange wear up to date, 

The perfect condition of the wheel flanges demonstrates 
its value, not only as increasing the life of the wheel, 
but reducing train resistance. : 

L. H. TURNER, Superintendent M. P. 
Duluth Iron Range R. R. Co. 
SERVICE OF AUTOMATIC FRICTIONLESS SIDE BEARINGS. 
EFFECT UPON FLANGE WEAR. 


Wheels Removed. Removed for Per- 
Year. All Defects. Sharp Flanges. centage. 
aero 998 25 25.5 
WOO. ccccecee ZZSS? 463i 20.6 
BGR ie. cccies, FSIS 322 17.7 
1902 (January 
& February). 372 24t 
6 Approximate 6 
for year —-- 
2,232 144 approximate. 06.0t 
* An unusual condition affected this year’s record. (Over 


60 per cent. of the removals, after deducting the wheels 
taken out for sharp flanges, were removed for flattened 
wheels in service. 

7The automatic frictionless side bearings were in .service 
all this year and affecting flange wear. 

¢No removals for sharp flanges on 
bearings. 

Not considering the 200 cars built by the Illinois Car 
& Equipment Company, in 1899, there were 512 ore, 
flat, box and logging cars equipped with automatic fric- 
tionless side bearings in 1899 and 1900. Exact date 
of applications of the side bearings to 278 ore cars,” 
388 box cars and 70 flat cars (386 cars in all) in 1899 
and 1900 are known, and also the dates of six applications 
to ore cars in 1901. 

The wheel records show that for the year of 1900, after 
the automatic frictionless side bearings had been just 
applied, but had not been in service long enough to have 
appreciable effect upon the wheel flange wear, 463 wheels 
were removed from box, ore, flat and logging cars for 
sharp flanges. During 1901, when the bearings were 


with roller 


ears 


“in service on 512 old cars of these classes, and materially 
affecting the flange wear, only 322 wheels were removed 











for worn flanges; a reduction of 30 per cent., notwith- 
standing that the wheels were an average of four years 
old when bearings were applied, that the car mileage had 
been increased, that train hauls had become greater, 
and that the equipment was one year older. 

The indications are that the flange wear of 1902 shall 
be decreased in even greater proportion, as the effect 
of the side bearings on the service in general approaches 
its limit. 

The service of 52 ore cars equipped with the roller 
bearings was compared to that of 52 cars with plain side 
bearings (the car numbers selected at random) for 1900, 

While no wheels whatever were removed from the 52 
cars with the roller bearings, 17 wheels were taken from 
the cars with plain bearings for having the flanges worn. 
By comparing 300 ore and flat cars with the automatic 
frictionless side bearings with 300 cars with plain bear- 
ings for 1901, it was found that while 101 wheels were 
removed for sharp flanges from the cars having plain 
side bearings, only 16 wheels were removed for having 
the flanges worn, from those cars equipped with the 
automatic frictionless side bearings, 

The question of the effect of the automatic friction- 
less side bearings on flange wear alone is presented, be- 
cause the wear of the wheel flanges can be easily and 
definitely ascertained, but while the other economies and 
advantages are equally apparent, they can not be so ac 
curately determined. It will be readily appreciated, how- 
ever, that this reduction in flange wear shown means an 
equivalent reduction in rail wear, and a proportionate 
decrease in the draft of trains, and consequently a re 
duction in the cost of transportation, Again, the ca- 
pacity and the life of the car bolsters are increased, and 
the cost of truck repairs considerably lessened, 

H. S. BRYAN, Master Mechanic. 
CONCLUSIONS, 

Attention is called to the reduction in flange resistance 
by lubrication, the lubricant being a thick grease. 

The replies received to the circular of inquiry from 18 
members show a variation in distance, center to center, 
of side bearings and center plates, from 24 in. to 324% 
il. 

The height of center plates varies from 24% in. to 7 in. 

As to the (4) merits of anti-friction side bearings for 
relieving the center plate from part of the load, from the 
replies received from the members it would seem that 
opinion is about equally divided. Your committee is of 
the opinion, however, that with a center plate of proper 
design and material, and a truck and body bolster of suf 
ficient strength, the load can and should be carried on 
but one bearing point, namely, the center plate. 

As to the fifth subject, resistance between wheels and 
rails, it is the opinion of your committee, and this opin- 
ion is substantiated almost unanimously by the replies 
received from the members, that the use of anti-friction 
side bearings Avill diminish this resistance. 

Attention is further called to the fact that when side 
bearings are in contact the pressure against wheel flanges 
is greater than with center plates alone im contact. 

In this connection it might be well to state that your 
committee has received from one of the manufacturers 
of anti-friction side bearings an offer to furnish, free of 
charge, any number of its bearings that may be needed 
tests against plain bearings. This offer 


for the purpose o 
was received too late to be made available for the pur 
poses of this report. 

This report is signed by Messrs, B. Haskell (Chair- 
man), TH. M, Pilager, W. Hl. Marshal, T. W. Demarest. 


OUTSIDE DIMENSIONS OF BOX CARS, 

At the meeting of the American Railway Association, 
held April 24, 1901, the following principle regarding 
the construction of box cars was approved: 

“That the essential elements of the standard box ci 
require that the height and width be as great as are 
permitted by the physical limitations of the important 
railroad clearances and the present established height of 
londing platforms; that the length be determined by econ- 
omy in construction, maintenance and operation and the 


requirements of economical storage.” 

At the convention of the same Association, held in St. 
Louis on October 23, 1901, in pursuance of the above 
principle, a Committee on Standard Dimensions of Box 
Cars submitted report in which the following resolution 
was offered for adoption: 

“That the dimensions of the standard box car be 36 
ft. in Jength, S ft. 6 in. in width, and 8 ft. in height, 
all inside dimensions. Cross section 68 sq. ft., capacity 
2AdS cu. ft. The side door opening to be 6 ft. in width.” 

On a vote by the roads, the above resolution was 
adopted, there being but one dissenting vote. 

The cross section and longitudinal measurements are 
the dimensions between lining, the vertical measurements 
being from top of floor to underside of carline. 

The following resolution was adopted: 

“That the Master Car Builders’ Association be re- 
quested to consider and adopt the required external di- 
mensions for the standard box car, based upon the inte- 
rior dimensions as prescribed by the American Railway 
Association.” ° 

Your committee carefully considered the physical limi- 
tations of clearances, ete., of the railroads of the coun- 
try, bearing in mind the further limitations prescribed 
for inside dimensions by the American Railway Associa- 
tion and submitted to the members of this Association 


certain outside dimensions, as follows: 
For a box car set on trucks used as standard, where 
the height from top of rail to top of floor is 4 ft.: 
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Feet. Inches. 

Height, top of rail to upper edge of eaves... 12 6% 

Width at eaves, at above height, maximum 9 7% 

lor a box car set on low trucks, where the height from 
top of rail to top of floor is 3 ft. 6 in.: 

Feet. Inches. 


Height, top of rail to upper edge of eaves.. 12 A 
Width at eaves, at above height, maximum 9% 10 


The members of the Association were asked to state 
whether or not they approved of the above dimensions; 
if not, wherein they should be modified to meet existing 
conditions. Krom the replies to this circular it was 
found that the exterior dimensions given above were sat- 
isfactory to a majority of the roads, but on certain of 
the trunk lines there were clearance limits which would 
not. permit cars set on low trucks (3 ft. 6 in.) of the 
cross section given (9 ft. 10 in.) at the height of 12 ft. 
% in,, to pass. - 

To meet these conditions your committee has decided 
to modify its original recommendation in this respect, and 
would suggest 9 ft. 7 in. as the maximum width at eaves 
at a height of 12 ft. 4 in., and for the sake of uniformity 
would also change its original recommendation as_re- 
gards the width at eaves of cars set on trucks with 4 
ft. in height to top of floor, from 9 ft. 7% in. to 9 ft. 
7 in., thus giving a standard width for cars of either 
hoight; . 3. . i 

The inside measurements having been established by 
the American Railway Association, and the outside di- 
mensions being confined to the limiting clearances of the 
leading trunk lines, the committee hag carefully consid- 
ered the various forms of framing which have been sub- 
mitted to it in order that the best possible construction 
may be had between these limitations, and it submits 
for your consideration what it believes to be a substan- 
tial box-car framing, which will carry the loads required 
and make a strong car in every particular. 

Your committee would recommend that on all cars 
ouilt to these dimensions the words and letters “Standard, 
Iz ft. 6% in. by 9 ft. 7 in.” be stenciled in letters not 
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A brief summary of the recommendations herein men- 
tioned is as follows: 

1. That the inside dimensions of box cars as approved 
by the American Railway Association, namely, 36 ft. 
long, 8 ft. 6 in. wide and 8 ft, high, be submitted to 
letter ballot for adoption as standard. 

2. For box cars on high trucks (4 ft. to top of floor) ; 

Feet. Inches, 
Ileight, top of rail to upper edge of eaves... 12 6%, 
Width at eaves, at above height, maximum 9 Y § 
be sumbitied to letter ballot for adoption as standard, 

3. For box cars on low trucks (8 ft, 6 in.) : 

Feet. Inches. 
Ileight, top of rail to upper edge of eaves.. 12 iy 
Width at eaves, at above height, maximum 9 7 
be submitted to letter ballot for adoption as standard, 

4. That the words and letters “Standard 12 ft. 6% 
in. by 9 ft. 7 in.” be stenciled in 3-in, letters on the end 
fascia boards on all cars built to these dimensions. 

5. That a committee be appointed to report at the 
next convention a detailed form of framing for box cars, 
for adoption as standard. 

This report is signed by Messrs. C. A, Schroyer (Chair 
man), G. W, Rhodes, W. I’. Appleyard, Jos. Buker, J. 
N. Barr. 


The Improved National Freight Coupler. 


The improved coupler that is now being made by the 
National Car Coupler Co, is shown in the accompanying 
illustrations, ‘The improvements are due to Mr. J. A. 
Hinson, President of the company, the features consti 
tuting these improvements being quite apparent from the 
engravings. ‘Chey consist of a knuckle-opener and an 
nuxiliary lock, or a lock for the lock, 

The engravings show the lock in two positions; in the 
upper view it is Closed, with the auxiliary lock in place; the 
lower is the uncoupling position, The knuckle lock has 
an opening in the top, having a depth equal to about halt 
the length of the lock. A pin passes through the lock 
horizontally near the bottom of the opening, pivoting the 
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The Improved National Freight Car Coupler. 


less than 3 in. in height on the end fascia boards, 

Your committee Would also recommend that the di 
mensions for inside measnrements of box cars as pre 
scribed by the American Railway Association be adopted 
as the standard of this Association, 

Nide Door, 

The American Railway Association has recommended 
that the sida door opening for the above car be 6 ft, 

Your committee finds that there is much objection from 
the mechanical standpoint to the 6-ft. width of door 
opening for the following reasons: 

1. It weakens the framing of the car both on the sill 
and plate lines. 

2. The increased size in the width and height of the 
side door makes it extremely difficult to construct a door 
which will remain straight and prevent binding on the 
sides of the car, which has always been found to be very 
objectionable and destructive to both siding and door 
hecause of the indifferent manner in which our doors 
are manipulated at the freight houses. 

3. On the grain carrying roads it would necessitate 
the use of a grain door so heavy and large that it would 
be impracticable for one man to handle it; additional 
complications would be entailed in its construction, and 
it would necessitate carrying in stock additional thickness 
of lumber in such size as not to be readily obtainable. 

Your committee, while it hag recommended for adop- 
tion as standard external dimensions which it believes 
adequate for strength for cars of the inside dimensions 
adopted by the American Railway Association, and has 
presented for your consideration certain details of car 
framing to meet these external dimensions, does not rec- 
ommend these latter details for adoption. It believes that 
the time is now here for the adoption by this Association of 
a standard box-car framing, and it would recommend 
that a committee be appointed to propose for adoption 
as standard, at our next convention, a system of fram- 
ing for box cars with inside and outside dimensions as 
above. 


movable head which fits in the hollow portion, and per 
initting a slight vertical motion of the head by means o! 
slots in the walls of the opening. It will be seen that 
the auxiliary lock is also slotted and is pivoted in such a 
way that vertical motion of the movable head draws this 
lock back, permitting the coupler lock to be lifted. The 
lower view shows the small shoulder at the bot 
tom of the lock resting on the rim of the opening 
through whieh it extends in the closed position, ‘This 
feature permits the lock to be set preparatory to a sep 
aration of the cars without having to make use of the 
bracket at the corner of the car. The lock having been 
set in this. manner, the cars can be uncoupled and 
coupled again without further attention from the brake 
man, 

The knuckle-opener, the form and position of which 
are shown very clearly by the figures, is a peculiar 
shaped casting extending from the head back into the 
shank of the coupler, the rear end having a bend «at 
right angles, which extends through an opening in the 
lower wall of the bar and has a pin inserted to prevent 
it from jumping or being forced out. An extension on 
the opener engages in a suitable slot in the lock. The 
vertical sections show the front of the opener 
to bend upward to the height of this lock-slot, extend 
horizontally and bend downward again as a leg. The 
front end of the opener is supported on a lug cast on thie 
wall of the head; lifting the lock causes the leg to rotate, 
kicking the knuckle open. Ribs are cast on the inside 
of the bottom wall of the shank, which guide the rear 
end of the knuckle-opener to the opening through which 
it is designed to project. Should the drawbar be torn 
from its fastenings, and the lock chain break, this exten 
sion of the knuckle-opener will come in contact with the 
carrier-iron, preventing the bar from falling on the 
track, which is a desirable safety feature. 

The coupler is made throughout of open-hearth ste: 
with a 15£-in. pivot pin. The knuckle-opener can be t\- 
moved and the coupler used without it if desired. Other 


























auxiliary parts may likewise be removed, leaving a plain 
lock. The weight of the coupler complete is from 225 
to 230 Ibs. 


The Edwards Extension Platform Trap Door. 





The accompanying engraving shows the latest and most 
approved design of the Edwards extension platform trap 
door, for covering the steps of wide vestibule coaches. 
Rteference to the Railroad Gazette of Sept. Tth, 1900, and 
June 14th, 1901, will give the reader the story of the 
evolution of this device. In the original design, as made 
by the O. M. Edwards Co., 
of Syracuse, N. Y., under 
the Seymour and Kahler 
patents, the trap-door which 
covers the coach steps had a 
torsion spring set in the 
hinge, which opens the trap 
when the latch is drawn \ 
back. This feature has been \ 
preserved in the later 
signs. The torsion spring \\ 
(which consists of two flat 
steel bars) is fastened at one 
end in the hinge, and at the 
other end to a ratchet wheel : ; 
placed in a bracket in the 
corner the car. By ///} 
means of this ratchet wheel 
the torsion of the spring can 
be so regulated as to auto- 
matically place the trap door 
full open or in any intermed- 
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iute position that may be de 
sired, 

The improvement which 
has lately been introduced 
consists of a modification of 
the arrangement which 
used to open the trap door. 
Instead of disengaging, by 
hand, the detent which holds 
the door down, it is now 
done by the pressure of the 
foot. The mechanism con- 
ts of a foot lever pin, 
placed in the front end of 
the vestibule and protected 
by the usual signal step, 
which is fastened in the end 
of the vestibule. By press- 
ing down on this pin, the 
lock bolt is withdrawn from 
the keeper in the door and 
this allows the door to swing 
up quickly out of the way. 

The device is simple and 
positive in its action, but 
for still greater security an 
ingenious attachment has 
been added. As soon as the 
lock bolt is fully withdrawn, 
the lever, shown in Fig. 
2, is brought up against the 
under side of the door. If 
the door should stick, this 
lever forces it up to a point 
where it cannot be bound by 
the platform. This arrange- 
ment while operating the 
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Fig. 2.—Section Showing Unlocking Mechanism. 


door and dealing with contingencies, has another incidental 
advantage. The hand hold in the door, which has been 
found objectionable in practice, as a receptacle for water 
and dirt, has been discarded entirely. 

If desired, the door can be operated from the outside 
of the car, by the short pull rod which is serewed into 
the lower end of the foot operating-pin. The handle pro- 
jects through the end-bar of the platform, just far enough 
{o allow the knob on the end of the pull-rod to be handled 
easily in opening the trap door. The whole forms a 
very satisfactory and easily operated piece of mechanism, 
and the various stages in its evolution, recorded in our 
columns from time to time, show that substantial progress 
has been made toward simplicity and convenience, 
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International Association for Testing Materials— 
American Section. 


The fifth annual convention of this Association was 
held in Atlantic City, June 12, 13 and 14, with about 75 
members and guests in attendance, It was the most 
largely attended and in every way the most profitable 
meeting that this organization has had, 

The officers elected for the current year were: C. B. 
Dudley, Chairman; Robert W. Lesley, Vice-Chairman ; 
Edgar Marburg, Secretary, and James Christie, Treas 


urer. The members of the executive board elected were: 
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Fig. 1.—Plan of Edwards Trap Door and Vestibule. 


Il. M. Ilowe, ex-officio, Albert Ladd Colby, James Chris- 
tie and John McLeod. 

After the election of the officers, the Association was 
reorganized as the American Society for Testing Ma 
terials, an incorporated society and independent of the 
International except that the members of 
the new organization are all members of the Interna- 
tional Association and new members in joining the one 
The officers that had just 
been elected were re-elected as officers of the new 
ciety, except that the offices of Secretary and Treasurer 
Mr. Christie resigned as ‘Treasurer 


Association, 


by doing so join the other. 
80- 


were consolidated. 
and Prof. Marburg became the Secretary and Treas- 
urer, 

The Society now numbers over 200 members, the 
larger proportion of whom are engineers and other 


scientific men not directly connected with the manufac- 
ture of metals, 

The papers presented 
pared and the animated the mem- 
bers to be interested in the topics presented. All of the 
papers presented will later be published in full, with the 
discussions, by the Society, in one volume. We print 
abstracts from several of these papers and expect, later, 
to present abstracts of all the papers that especially in- 
The list of papers read is as follows: 
hearth 
A. 


were exceptionally well 


discussions showed 


pre- 


terest our readers, 
Is it desirable to specify a single grade of open 
structural steel for bridges of ordinary spans’? Messrs. 


P, Boller, Theodore Cooper, J. KE. Greiner, C. C. Schneider, 
J. P. Snow and T. L. Condron, 
The finishing temperature and structure of steel rails. 


Albert Sauvier. 

Rail temperatures. SS. 8S. Martin. 

The relation between the basic open hearth process and 
the physical properties of steel. Dr, C. B. Dudley. 

The Ethics of testing. Paul Krentzpointner, 

The correlation of cement specifications. R. W. Lesley. 

The advantages of uniformity in methods of testing and 
specifications for cement. G. 8S. Webster. 


The chemical analysis of cement: Its possibilities and 
limitations. R. K. Mead. 

Cement testing in municipal laboratories. R. L. Hum- 
phry. 

Tests of reinforced concrete beams. Prof. W. K. Hatt. 

Effect of variations in the constituents of cast fron. W. 
G, Seott. 

The present status of testing cast iron. Dr. R. G. 
Moldenke. 


The need of foundry experience for the proper inspection 
and testing of cast iron. Thomas D. West. 
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A quick foundry contraction test for metais. Asa W 
Whitney. 

High strength of white tron castings as influenced by heat 
treatment A. E. Outerbridge 

One of the most interesting matters presented before 
the Society was on the subject The Relation Be 
tween the Basic Open Hearth Process and the Physical 
Dr. C. B. Dudley. Dr. Dudley's 


informal and referred especially 


of 


Properties of Steel, by 
remarks were entirely 
to the experience of the Pennsylvania Railroad Company 
with reference to steel axles. The first thes 
used were purchased about 25 years ago and were made 
of basic open-hearth steel, having a tensile strength of 
between 62,000 and 68,000 Ibs. There were 
300 of these axles made by the Midvale Steel Co., and 
in the course of a few years a large number of them had 
broken in the journals. It, therefore, became evident that 
either larger axles or a different grade of material would 
have to be used, and it was finally decided to use axles 
having a tensile strength of approximately 80,000 Ibs, Dr. 
Dudley now reports that they have used in service up 
wards of 380,000 axles made by the open-hearth process 
having a tensile strength of between 75,000 and 85,000 
Ibs. per sq. in. The larger percentage of these axles have 
been made by the basic process. Out of this very large 
number of axles they have to report but one axle failing 
by progressive fracture, and only three or four that have 
failed otherwise, due to other The 
axle that failed by progressive fracture was, on investi 
gation, found to have a tensile strength of but 68,000 
Ibs. per sq. in. 

The experience Dr. Dudley related, with reference to 
axles, must surely have some bearing the subject 
of what is a suitable grade of steel to use for railroad 
bridges, for while it is true bridge material is very dif 
ferently handled in the shop, the evidence that the higher 
tensile steel axles are found to be so much better under 


steel axles 


per sq. in, 


pipes or defects, 


on 


the severe usage they receive in service leads to the con 
clusion that it is important for engineers and manufac 
turers if 60,000 Ibs. 
strength is not more suitable for railroad bridges in gen 


to consider steel above tensile 
eral than steel below 60,000 Ibs. 

One of the interesting papers presented was that on 
Reinforced Concrete Beams, by Prof. W. K. 


We hope to present Prof. 


Tests of 
Ifatt, of Purdue University. 
Hlatt’s paper in a later issue. 


TOPICAL DISCUSSION.—IS IT DESIRABLE TO SPECIFY A SIN 
GLE GRADE OF OPEN-HEARTH STRUCTURAL STEEL FOR 
BRIDGES OF ORDINARY SPANS? 

Alfred P. Boller (Consulting Engineer).—The spe 


cial topic under discussion seems to embody the hopes of 
the mills, which ean with advantage be nearly met for 
ordinary span bridges, and can be answered in the af 
firmative, excepting as to rivets and eye-bar material. 
There is no reason why not 
be of a single grade open-hearth for such bridges, but eye 


plates and shapes should 


bar material, subject as it is to the subduing effects of 
and annealing, should of a higher grade 
lor large spans, which are rarely, if ever, com 


forging be 
material. 
mitted to the care of other than bridge engineers, it 
impracticable to set up any standard of uniformity and 


is 


the character and adaptation of the steel must be en 
tirely in the hands of such engineers. ‘These cases in 
volve so many special considerations that no rule can 


be laid down and any engineer qualified to design and 
administer the construction of such works is sufficiently 
well informed of mill possibilities as not to require im 
possible or impracticable results. 

It may be of interest, in this connection, to note the 
table of steel requirements adopted by my firm, and on 
which some 30,000 tons of bridge material are now be 
ing gotten out for the Wabash entrance into Pitts 
burgh, for all types of construction; from the ordinary 
girder spans to the great cantilever constructions over 
the Monongahela and Ohio rivers, where the limits of 
pin-connected work are believed to have been reached. 
This table shows a practical uniformity in all material, 
other than in the rivet, eye-bar and pin requirements, 
and is believed be as reasonable a demand the 
mills as the present state of the art permits and yet per 


to on 


mits of the engineer exercising such judgment in select 
ing his material as the nature of the work demands. 
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Theodore Cooper (Consulting Engineer).—The evo 


lution of the use of steel for structural purposes in this 
country may be said to-have started about’ 1870, when 
Mr. Wm. Butcher convinced Capt. James B. Eads that 
he could furnish him steel of 100,000 Ibs. tensile strength 
able to stand 60,000 Ibs. 
pression and 40,000 Ibs. tension. 

The metallurgical, mechanical and financial struggles 
of this experiment, while full of interest and instruction, 
were sufficient to discourage for some years further ef 
forts in this line. 

The next step, of which the writer had personal ex- 


without permanent set com 
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perience, was the “Hay” steel experiment of the Glasgow 
Bridge in 1878. This bridge was finally built of acid 
Bessemer steel. 

About 1887 basic soft steel could be obtained on more 
favorable terms than iron of the same sections. From 
that time until now we have recognized two standard 
grades of structural steel, when, as was then true, they 
were really two different metals, viz., basic soft steel 
and acid Bessemer medium steel, and especially during 
the gradual disappearance of the metal iron and recog- 
nition of the new metal, the two grades were proper and 
necessary. Now practically these two grades are merely 
overlapping ranges of the same material. Under the 
manufacturers’ specifications steel from 60,000 to 62,000 
lbs. is both “soft” and “medium,” and it is natural that 
where the orders for the two classes are equally prob- 
able, the objective point will be for material to suit either 
order. 

Believing that both the interests of the steel manufac- 
turers and of the steel users will be advanced by the 
adoption of one common standard, I think the time has 
come to advocate the same. But do not understand me to 
mean that we have yet got a material with which either 
the maker or user should or can be satisfied. But we 
can, perhaps, determine a common objective point or av- 
erage material for a standard and the struggle of the im- 
mediate future, instead of being devoted to getting mis- 
cellaneous varieties of steel to suit individual tastes or 
vagaries, should be to improve and perfect that one stan- 
dard. With one average material in view the steel man- 
ufacturer should be able to systemize his output to give 
far greater uniformity than he has heretofore. The 
users of steel under one standard material should de- 
mand an important reduction in the limits of variation 
from the standard average. Under the present limits de- 
manded by the manufacturers of steel there is a differ- 
ence of 10,000 lbs. between the minimum, which deter- 
mines the strength of our ships, bridges and other struc- 
tures, and the ma#imum, which measures the workability 
of the material. 

In spite of the manufacturers’ liraic of 10,000 lbs., 
there has been no difficulty for years in getting this limit 
reduced to 8.000 Ibs. Is it chimerical, then, to believe 
that with one class of material in view we can get this 
reduced to 6,000 Ibs.? If this result can be had, as I 
believe, why should we bend, form, work and punch steel 
of 70,000 lbs. to get a ship or bridge rated at 60,000 Ibs. 
The difference in workability of 4,000 lbs. is worth money 
and the manufacturer who can give the most uniform 
material should be favored even at an advanced price. 

In advocating one standard structural material I have 
in view all structures and not simply bridges. There is 
no just reason why the material for ships, bridges or 
buildings should be different, and there will be no gain 
in the character of our material unless we can harmonize 
the requiremenés to suit all. 

What is the average material which would meet the 
views and needs of shipbuilders, manufacturers of struc- 
tural work, steel makers and engineers, under the ex- 
pectation of the future material being more uniform 
than we are now offered? I suppose it will lie some- 
where between 60,000 and 66,000 Ibs., many, perhaps, 
considering one too low and the other too high. 

Personally I should consider under the above claims 
an average of 65,000 ibs. steel or steel varying between 
the limits of 62,000 and 68,000 Ibs., as the ideal material 
we should expect. The ductility and other qualities be- 
ing at least equal to those now required of medium 
steel. 

Jj. E. Greiner (Bridge Engineer, B. & O. R. R.).— 
There were a number of conservative engineers who made 
a strong fight for the retention of wrought iron for struc- 
tural purposes and who kept up their struggle so long as 
iron could be obtained. Some of these engineers had a 
very unsatisfactory experience with steel structures and 
naturally preferred to adhere to a metal whose quality 
had been determined by long and continued use. 

Later those who entered the field of steel made a sufli- 
cient number of tests to satisfy them that open-hearth 
steel varying from 52,000 to 65,000 lbs. could stand more 
abuse than the best double rolled iron. It could be 
punched and sheared when thickness did not exceed %-in. 
with no greater injury. When the ultimate strength ran 
over about 68,000 Ibs. punching and shearing had a 
tendency to injure the metal, but it was found that this 
damage could be removed by reaming and planing. 

These conditions then naturally suggested two grades 
of steel, namely, a soft steel to be worked the same as 
wrought iron and a medium steel in which all holes are 
to be reamed or drilled and all sheared edges planed off. 

It has been the general practice for the past six or 
eight years for bridge engineers to specify these two 
grades, the soft being used as a substitute for wrought 
iron, and medium for eye-bars, or members which were 
to have holes reamed or drilled and edges planed, and to 
be used in structures of such magnitude that the saving 
in weight justified the more expensive shop work. 

All things considered, an open-hearth steel ranging 
from 55,000 to. 65,000 Ibs. is about as satisfactory as can 
be obtained for structural purposes. It will meet all of 
the requirements for soft steel and will be worked under 
the same conditions as wrought iron; will be just as 
safe, and unit stresses may be taken 20 per cent. greater. 
This has been the writer’s practice for the past two 
years and is embodied in the B. & O. Railroad specifica- 
tions for 1901. 

A single grade as above outlined will sooner or later 
become standard. If not recommended by some tech- 


nical association of high standing it is quite possible 
that the manufacturers will realize the advantage of 
such a single grade, not only to themselves, but to the 
users as well, and then we will be offered the choice of 
either accepting the standard product of their mills or 
paying a fancy price to gratify our own desires. 

The adoption of a single grade of structural steel. would 
not affect the present soft steel output for rivets. We 
are not yet ready to use anything but a very soft 
steel for rivets, especially when driven by hand. When 
all rivetting is done by power there can be no objection 
to using the single grade steel as above outlined, even 
for rivets. 

C. GC. Schneider (Vice-President, Am. Bridge Co.).— 
The writer desires to depart from the strict wording of 
the question, and discuss the desirability of using one 
grade of steel for all ordinary structures, including ma- 
terial for shipbuilding. If there is any advantage to the 
manufacturer in using a single grade of steel for rail- 
road bridges the advantage would be so much greater if 
the manufacturer of structural material could confine 
himself to that one grade entirely, excepting when special 
steel is required for structures of unusual magnitude, 
which occurs only once in several years. 

The extensive use of steel as a structural material did 
not commence until the year 1890. Before that time 
steel was used only in isolated cases or for heavier work, 
such as chords and eye-bars for larger bridges. About 
1890 some railroads commenced to build even smaller 
spans and plate girders of steel and for eye-bars steel 
was almost exclusively used. At about that time most 
of the structural mills that had formerly manufactured 
wrought iron had equipped themselves with steel fur- 
naces, but continued for some time to make both kinds of 
material, until they found it more profitable to confine 
themselves to the manufacture of structural steel only 
and discontinued the manufacture of wrought iron. In 
1894 it was practically impossible to obtain wrought 
iron shapes and those engineers who would have pre- 
ferred wrought iron were obliged to use steel instead, and 
naturally specified a grade of steel as near wrought iron 
as possible, using also the same unit strains and work- 
manship as for wrought iron. 

This accounts for the two grades of steel being at 
present in use, medium steel by the advocates of steel, 
soft steel by the advocates of wrought iron. As steel 
has now been extensively in use for structural work for a 
long time—medium steel for at least 20 years and soft 
steel for at least 10 years—we certainly have passed the 
experimental stage and should be in a position to decide 
for one grade of steel for ordinary structural work. This 
will be of advantage to the producer and consumer. The 
manufacturer of steel will be able to conduct his busi- 
ness in a more systematic and rational manner than he 
can do at the present time. If he uses the same quality 
of stock he will be able to use the same mixture and ob- 
tain uniform results satisfactory to the specifications. 
The manufacturer of bridges and structural work will 
be able to keep the usual sizes of shapes and plates in 
stock. , 

There is still another reason why this Association 
should take a decided stand in favor of one grade of steel 
and that is, that all other countries which have adopted 
standard specifications use only one grade of steel for 
structural work. Now admitting that it is desirable to 
use one grade of steel only, the question arises, what 
is the proper grade of steel for structural work? In 
deciding this question we should consider the process of 
manufacture in its present state and the probabilities 
of the future. At present most of the structural steel 
is made by the basic,process and appearances indicate 
that the basic process will also be the process of the 
future for ordinary structural steel. It would therefore 
seem expedient to adopt a grade best suited to the basic 
process. For special higher grades of steel the acid proc- 
ess will probably hold its own. 

The most satisfactory material which can be produced 
by the basic process averages about 58,000 to 60,000 Ibs. ; 
the writer would therefore recommend an_ ultimate 
strength of 60,000 lbs. per square inch, varying 5,000 
lbs. either way. This grade of steel, in the writer’s opin- 
ion, may be used without planing or reaming up to a 
thickness of about %-in., without impairing its strength. 
Table No. II., appended hereto, gives the grades of steel 
used for bridges and structural work in some of the 
countries which have adopted standard specifications. 

Table No. I1.—Specifications for Bridges and Buildings. 
Tenacity Tests. 
Tenacity Elong. 


lbs. per in 8 
sq. inch. in., P.C. 


60,000 22 


Name of the au- 
thority or so- 
ciety. 


French Minis- 
try of Public 


Kind of material 


Plates and bars at least.. 


— BOE; PVCs weiner sine scaeay 6 54,000 28 
Austrian Min- (Plates and bars, l’gthwise. 50-64,000 28-22 
istry of Com- i DEARVOIOS °C. 5 00 e c/s sic sees 50-64,000 26-20 
eee ee a reer ee 50-57,000 32-26 
Standard Spec- (Bars and plates of %4 to 
ification of 1% in. thickness, I’g’hwise. 53-63,000 20 
German’ So-} Transverse ............. 51-64,000 17 
cieties, 1892. . Rivets eerste oe ae aT saan 22 
a Bars and short plates.... 51-64,000 25-20 
ge gis ni {Long plates, lengthwise. . 51-64,000 25-20 
land, 1892 {kone plates, transverse... 51-64,000 22-18 
’ ** (Rivets and screws....... 51-60,000 28-24 


J. P. Snow (Bridge Engineer, B. & M. R. R.).— 
I favor a single grade of steel for structural purposes for 
these reasons, first, because there is really no defensible 
argument why all ordinary bridges should not be made 
of the same class of metal. These bridges are essen- 
tially alike in the service to which they are subjected and 
what is best for one must be best for all. Second, if one 


grade is used by all builders, the melters and other work- 
men at the mills will become expert in the manufac- 
ture of this grade and the product will be more uniform 
and all the melts will hit the average of the range much 
more closely than is now the case, when the workmen 
are called upon to produce material all the way from ex- 
tra soft to quite hard. Third, if a uniform grade is spe- 
cified by all buyers of bridges the shops will not ex- 
perience the trouble that they now do from the impossibil- 
ity of using stock bought for other bridges to fill up 
gaps in a job on which they are at work. 

I would not, however, agree to a single grade uniess 
it covers soft steel. I prefer a steel averaging 57,000 
lbs. ultimate strength per sq. in., with a range of 4,000 
lbs. each way, but will join in approving an average, if 
not exceeding 60,000 lIbs., with a range not exceeding 
5,000 Ibs. each way. 

I am aware that many prefer what is called medium 
steel ranging up to 70,000 Ibs. ultimate. My objection to 
this is, first, that although the punched holes. are reamed 
and the sheared edges planed, the whole of the danger 
from rough treatment may not be removed. The damage 
done to steel by the punch and shear lies in compressing 
it locally far beyond its limit of recovery, thereby ren- 
dering it unfit to resist tension. We demonstrate this 
when we bend a wire back and forth until it becomes 
so brittle that it breaks short off. The gag of the 
straightening press, cold rolling and severe local hammer- 
ing produce practically the same effect as the punch and 
shear, but reaming and planing do not remove these lat- 
ter injuries. 

Secondly, reamed medium steel with higher units and 
correspondingly lighter sections does not make so rigid 
a bridge as soft steel with low units and heavier sections, 
although its ultimate strength may be as great or even 
greater. The true value of a bridge consists in its stiff- 
ness and rigidity, coupled with strains below the elastic 
limit. If light and subject to much motion under ser- 
vice a bridge is condemned if the unit strains reach a 
certain maximum without considering whether the steel 
is soft or medium or whether the holes are punched, 
reamed or drilled. These among other reasons lead me 
to prefer soft steel which is not seriously injured by 
reasonable treatment if the metal is not too thick. 

T. L. Condron (Consulting Engineer).—At the third 
annual convention of the American Railway Engineering 
and Maintenance of Way Association the subject of 
specifications for rolled steel was presented in the form 
of a report of the committee on iron and steel struc- 
tures. That committee gathered statistics upon the sub- 
ject of specifications in use. The replies received from 
40 correspondents showed the following opinions or pref- 
erences : 

In favor of two grades of steel, “soft and medium:” 
14 railroads, 7 manufacturers of steel, 9 consulting en- 
gineers and 7 scientific schools. 

In favor of one grade of steel: three railroad engineers 
—one, 55,000 to 65,000 Ibs. steel; one, 57,000 to 66,000 
Ibs. steel, and one, 58,000 to 68,000 Ibs. steel. 

Notwithstanding the apparetit general opinion in favor 
of two grades of steel, it was known to the committee 
that a large number of engineers limited themselves to 
one grade of steel in their bridge specifications. It was 
therefore proposed to the general committee by the sub- 
committee having the matter directly in hand that a rec- 
ommendation be made by the entire committee of one 
grade of steel for bridge building, to be known as “struc- 
tural steel,” having a range of ultimate tensile strength 
of 55,000 to 65,000 lbs. per sq. in. This proposition was 
not favorably received by all of the committee, and the 
objections to such a recommendation were briefly these, 
as stated in the convention: 

“The users of medium steel do not see why they should 
rule out what they believe to be a very excellent grade of 
steel between 65,000 and 70,000 Ibs., if it is to be reamed, 
and place the upper limit at 65,000 Ibs. It has been 
stated that the same class of service is required of prac- 
tically all our bridges that are built, which is true; but 
the structures are built in two radically different ways 
by different railroad companies. <A large percentage of 
the railroads entering Chicago and our Western roads 
are having their bridge material reamed; the reamed 
tonnage is constantly increasing and is a considerable 
proportion of the tonnage for our Western roads. On 
the other hand, some roads have not come to this reaming 
so generally. Of the two classes of structures, one is the 
class where the material is punched and not reamed, and 
the other the class where the material is punched and 
reamed, and the advocates of the two classes of steel 
are those who believe in reaming and believe they can 
use a higher unit of strength where the material is 
reamed. They do not see why they should limit their 
working stresses to such a low point as is only permis- 
sible for work that is simply punched. That is the gist 
of the whole argument and the reason why some of this 
committee have declined to agree on a 55,000 to 65,000 
lb. -steel.” 

On June 10 this subject was again discussed at a 
meeting in Chicago by the following bridge engineers : 
Mr. Parkhurst (Ill. Central), Mr. Loweth (C., M. & St. 
P.), Mr. Finley (C. & N. W.), Mr. Dawley (C. & E. L.). 
Mr. Cartlidge (C., B. & Q.), Mr. Ziesing (Am. Bridge 
Co.), Mr. Allen (Wis. Bridge Co.), and Messrs. Mod- 
jeski, Schaub, Strobel and the writer, consulting en- 
gineers. The general opinion expressed was that one 
grade of steel would be more desirable for structural 
purposes than two, both for the manufacturer and user, 
but that 55,000 Ibs. is unnecessarily low for the lower 
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limit. While all of these engineers are in favor of 
reaming of main sections, they realize that some roads 
are not doing so at this time and will therefore wish to 
use softer steel than would satisfy those who ream. 
On the other hand, the steel used for buildings is nearly 
always the so-called medium steel, 60,000 to 70.000 ibs., 
which is not reamed. It is therefore likely that objec- 
tion would be raised to reducing the strength of build- 
ing steel below the present 60,000 lbs. minimum. If the 
engineer could be satisfied that the tests reported to him, 
fully, as well as fairly, represented the physical properties 
of the steel he is using, he would have no objection to 
an extreme range of 10,000 lbs. in ultimate tensile 
strength; but he realizes this is not the case and with 
only the few tests (frequently but one for a heat of 
30 to 40 tons), he must allow for a variation of four or 
five thousand pounds below or above the result of the 
tests reported. For this reason he thinks he should re- 
strict the range of tensile strength to 8,000 lbs., instead 
of 10,000 lbs. In the Chicago meeting above referred to 
the general opinion was that a single grade of steel 
having a range of tensile strength, as shown by the 
ordinary tests, from 58,000 to 66,000, or 57,000 to 
65,000 Ibs. as a second choice, would come the nearest 
to suiting all interests, so far as railroad work is con- 
cerned. 

Regarding ranges of physical properties in any one 
melt of steel and the likelihood that steel varying 4,000, 
6,000, or even 8,000 Ibs. above or below what any one 
test shows, attention is called to the results shown below 

1 Tables A, B and C. 

Table A shows the maximum and minimum results and 
the differences between these results from tests of plates 
of the same thickness and from the same heat. These 
tests were made on a lot of 200 tons of basic open-hearth 
plates, rolled from 138 different heats into five different 
gages. It will be seen from Table B, which is con- 
densed from Table A, that in the case of the ultimate 
strength the variations in one gage and one heat were 
from 2,500 to 8,800 lbs., or, including the exceptionally 
wild heat, “J,” 12,300 Ibs. per sq. in. Similarly the 
yield point varied 1,700 to 12,600 Ibs. per sq. in. and 
the elongation varied from 38 to 12 per cent. 

In Table ©, results of tests from another lot of plates 
are shown. In this lot the variations of ultimate strength 
in the same gage and heat were from 1,300 to 8,500 Ibs., 
and in yield point 1,500 to 12,200 Ibs., and in elongation 
from 1 to 6 per cent. 


TABLE A. 
s Gee Ss 
oP = 2 Se 
6 3 Be 52 Max. Yield Max. tha; a 
» 8 A+ ao dif. point. dif. os Oe 
Cs} oon o = o 
So LAs Ht as an 
Max. 54,900 31,600 32.0 
5,in. K 5 Min. 51, 2,500 29,900 1,700 26.0 6.* 
Max. 57,500 34,900 29.0 
L 6 Min. 50,7 6,800* 29,800 5,600* 26.0 3. 
Max. 58,300 33,700 30.0 
M 5 Min. 55,900 2,400 31,600 2,100 27.0 3. 
Max. 60,200 35,100 29.0 
N 4 Min. 55,600 4,600 30,800 4,300 26.0 3. 
Max. 59,400 33,400 31.0 
Yin. A JT Min. 55,800 3,600 30,200 3,200* 27.0 4.* 
Max. 58,200 34,100 30.0 
B 11 Min. 51,700 6,500* 31,400 2,700 27.0 3. 
Max. 56,200 33,000 33.0 + 
16 in 
4 Min. 53,400 2,800 31,300 1,900 31.0 2. 
Max. 59,000 33,500 32.0 
B 13 Min. 52,200 6,800* 29,700 3,800* 27.0 5.* 
ag in 5 in. 
Max. 60,200 35,900 
5/16 in. 
D 12 Min. 51,900 8,300* 29,900 6,000* 29.0 11.* 
Max. 61,300 35,300 38.0 
C 7 Min. 57,700 3,600 31,800 3,500 30.0 8. 
Elong. in 4 in. 
33,300 38.0 
4 in. 5,606 29,306 4,000 35.0 3. 
1,800 3.0 
8,800* 29,200 12,600* 33.0 10 
39,000 43.0 
8,600 29,000 10,000 35.0 8 
1,90 37. 


7,800 
Max. 
J 8 Min. és 700 12,300** 33, 300 


* Maximum for each gage. 
** Maximum for \4 in. gage testing above 62,000 pounds. 
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31,000 10,900 - 2 
36,900 38.0 
3,600** 33.0 5.** 








TABLE B (Variations found in the same heat and gage). 


Blonga- 
Thick- Tensile Elastic tion. 
hess. Heat. strength. Heat. limit. Heat. Pe. 
% in... & 6,800 lbs. L 5,600 Ibs. K 6.0 
4% in... B 6,500 Ibs. A 3,200 Ibs. A 4.0 
7/16 in. B 6,800 Ibs. B 3,800 Ibs. B 5.0 
4/16 in. D 8,300 Ibs. D 6,000 Ibs. D 1.1 
*Y, ine. 8,800 Ibs. F 12,600 Ibs. H 12.0 
**1 in.. J 12,300 lbs. J 3,600 Ibs. J 5.0 


* Tensile strength under 62,000 Ibs. 
** Tensile strength over 62,000 Ibs. 


TABLE CO (Variations found in the same heat and gage). 


a oO sie 

7 2% Max. Yield Max. tm: 7S 

o + On a a ax. e 2 i re; o 

eo 2 2a af dif. point. dif. 2: ss 

o was a & ‘ as aa 
Max. 58,500 39,900 30.5 

19/32 014 Min. 54,900 3,600 37,400 2,500 27.0 3.5 

Max. 57,000 39,500 295. 

17/32 O 4 Min.54,000 3,000 37,600 1,900 28.0 1.5 
Max. 58,300 42,000 30.5 

Vy O 4 Min. 54,400 3,900 38,200 3,800 25.0 5.5 
Max. 59,800 43,806 28.0 

Wy P10 Min. 56,700 3,100 40,900 2,900 23.0 5.0 
Max. 63,800 42,700 30.0 

15/32 P 22 Min. 55,900 7,900 30.500 12,200 24.0 6.0 
Max. 61,600 42,100 , 30.0 

13/32 Q 6 Min.55,800 5,800 38,600 3,500 26.0 4.0 
s x. 66,700 44,30 } 27.5 

% R12 Min. 58,200 8,500 40,700 3,600 22.5 5.0 
ie Max. 61,000 41,300 26.0 

5/16 S 4 Min.59;700 1,300 39,800 1,500 25.0 1.0 





These ate“ not exceptional results, but are what is con- 
stantly observed, and if variations of 6,000 and 8,000 Ibs. 
in ultimate strength are found in the same gage and 
heat it must be conceded that as great or greater varia- 
tions are to be found in different gages of the same heat. 
Therefore, if only one test or even two tests per heat 
are required it is important that such tests fall within 
narrow limits. If more tests are to be made then it 
would be rational to expand the limits allowable for such 
tests. 

In conclusion, the writer believes that the time has 
come for recommending a single uniform specification for 
structural steel for ordinary uses (not including rivets 
or pins), and since our American manufacturers have 
demonstrated that they can make a steel of an average 
tensile strength of about 62,000 Ibs., he would favor 
62,000 Ibs. as a basis, making the range 4,000 lbs. above 
or below 62,000 Ibs. The recommendation of the com- 
mittee of the Maintenance of Way Association has been 
for a range of 8,000 lIbs., in which tests would be ac- 
cepted, allowing the making of retests where the first tests 
are not more than 1,000 Ibs., outside of the 8,000 Ibs. 


range. In the writer’s opinion, this 1,000 Ibs. should 
be made 2,000 Ibs. The writer suggests the following 
range: 
56,000 to 58,000 Ibs. tensile strength....2 retests required 
58,000 to 66,000 Ibs. tensile > ee enae & Tests accepted 
66,000 to 68,000 Ibs. tensile strength..... 2 retests required 
Below 56,000 Ibs. or above 68,000 Ibs. tensile strength. . 
Rejected 


Of course, the other properties would have to be fixed 
upon in harmony with this range and rivet and pin steel 
are not included, as the former should be peculiarly soft 
and ductile, ranging between 50,000 and 58,000 Ibs. 
tensile strength, and the latter may best be quite hard, 
like axle steel, ranging between 75,000 and 85,000 Ibs. 
tensile strength. 


The McKeen Tandem Spring Draft Gears. 


In addition to the McKeen Friction Draft Gear illus- 
trated and briefly described in our last week’s issue, tbe 
Keystone Railway Supply Co., Easton, Pa., is putting 
on the market two types of tandem spring gears, a box 
follower and a push bar gear. The box follower tandem 
gear shown in Fig. 1 has only two pieces to be carried 
in stock for replacement, the box followers and cheek 
plates both being interchangeable. When the box moves 
1% in. in either direction the stress is transmitted to 
the center stop, thus distributing it through the cheek 
plates to the end stops. The projections on the ends 
of the box enter corresponding holes in the other box en- 
gaging the springs and although only one box is in mo- 


tion beth:springs are compressed at the same time. The 
center stop with the side stop on the boxes limit the mo- 
tion to 1% in., thus preventing the setting up of the 
springs and limiting the load brought to bear on the pro- 
jections to the spring pressure. The parts as shown in 
Fig. 1 are 1, yoke; 2, box followers; 3, draft springs: 4, 
cheek castings. 

Fig. 2 shows a form known as the Push Bar Tandem, 
which has been devised to meet a demand for a cheap 
tandem attachment. The special castings are only two 
in number, namely, the push bar and the cheek plates. 
Four wrought-iron followers are required. The push bar 
is made of steel and has cast upon it projections which 
engage the circular followers, giving a movement of the 
springs identical in principle with that of the box fol- 
lowers. Numbers on Fig. 2 refer to the parts as fol- 
lows: 1, yoke; 2, follower plates; 3, draft springs: 4, 
cheek plates; 5, push bars. 


The United States Shipbuilding Company. 


The United States Shipbuilding Company has been or- 
ganized under the laws of New Jersey to acquire the 
plants and equipment of the following concerns: The 
Union Iron Works, San Francisco, Cal.; the Bath Lron 
Works, Limited, Bath, Me.; the Hyde Windlass Com- 
pany, Bath, Me.; the Crescent Ship Yard, Elizabeth- 
port, N. J.; the Samuel L. Moore & Sons Company, 
Elizabethport, N. J.; the Eastern Shipbuilding Company, 
New London, Conn. ; the Harlan & Hollingsworth Com- 
pany, Wilmington, Del.; the Canda Manufacturing 
Company, Carteret, N. J.; the Bethlehem Steel Company, 
South Bethlehem, Pa. The capital stock consists of 
$10,000,000 6 per cent. non-cumulative preferred stock 
and $10,000,000 common stock. First mortgage 5 per 
cent. 30-year gold bonds to the amount of $9,000,000 are 
offered to the public by the Trust Company of the Re- 
public at 97%. This is part of an authorized issue of 
$16,000,000. The directors are: Henry T. Scott, Presi- 
dent, the Union Iron Works; John S. Hyde, President, 
the Hyde Windlass Company; Charles R. Hanscom, 
President, the Eastern Shipbuilding Company ; Charles J. 
Canda, President, the Canda Manufacturing Company ; 
Daniel Le Roy Dresser, President, Trust Company of 
the Republic; Lewis Nixon, the Crescent Ship Yard: 
E. W. Hyde, President, the Bath Iron Works, Limited: 
Irving M. Scott, Vice-President and General Manager, 
the Union Iron Works; Horace W. Gause, President, 


the Harlan & Hollingsworth Company; John J. McCook, 
of Alexander & Green. 

Speaking of the acquisition of the Bethlehem Stee! Co.. 
which was accomplished on June 15, 


some time after all 





Fig. 1—McKeen Box Follower Tandem Spring Draft Gear. 
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Fig. 2.—McKeen Push-Bar Tandem Spring Draft Gear. 
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arrangements for control of the other plants were fin- 
ished, Lewis Nixon said: 

The acquisition of the Bethlehem Steel Company by the 
United States Shipbuilding Company is the most important 
industrial step taken in this country since the formation 
of the United States Steel Corporation. It gives to the 
United States a company capable of building a battleship 
complete with armament, armor and all equipment. No 
such company exists elsewhere in the world. Arrangements 
have been made with the United States Steel Corporation by 
which prompt deliveries of hull steel on favorable terms will 
enable us to promise vessels absolutely on time. More im- 
portant, however, is the fact that, in case of bidding for 
vessels in competition with European builders, our hull steel 
will be obtained at a price that will not cause us to lose 
contracts on account of the price of steel. The Bethlehem 
Steel Company is now making armor and forgings and 
building guns and gun carriages for the United States, Eu- 
rope and Mexico, and work is in sight that will tax the ca- 
pacities of Bethlehem and the shipyards far beyond that 
made by their present volume or orders. This company can 
now enter with confidence the foreign field and demand and 
obtain its share of the world’s shipbuilding, despite the ad- 
verse conditions which have heretofore confronted the 
American shipbuilder. The shipyards not in our consolida- 
tion will reap the benefits due to the healthy competition. 
as our desire is to put ourselves in shape to compete for 
foreign work, and in doing this we shall be doing the great- 
est possible service to the American ship owner and doing 
our part in bringing back the American flag in the foreign 
trade. We can develop shipbuilding mechanics that will, in 
time. undoubtedly repeat the lessons of other industries’ hav- 
ing a steady demand for their products, and so give stability 
in employment and greater earning power to the workers. 
Whatever brings about a healthy and enduring shipbuilding 
industry here will benefit every calling, profession and trade, 
and every American should be proud to see the establishment 
of a company upon a financial scale and technical basis that 
insure success. 

The formation of this company at so nearly the same 
time as the so-called Morgan consolidation of Atlantic 
lines is interesting. It will be remembered that in the 
agreement with Messrs. Harlan & Wolff it was distinctly 
specified that new ships might at any time be built in the 
United States, and it is probably safe to say that the 
formation of the United States Shipbuilding Co. greatly 
increases the chance that some share of this work will 


find it way to the United States. 


Early History of the Delaware, Lackawanna & Western 
Railread and Its Locomotives.* 


BY HERBERT T. WALKER. 


PART IV.—EXTENSION OF THE MORRIS & ESSEX RAILROAD. 

On August 1, 1848, the road was completed to Dover 
and in the same year an engine named “Morris,” built 
hy Rogers, was put in service. This year also marks the 
final disappearance of the old strap rails, rails of T 
section having by that time been adopted. Mr. David 
M. Harris has given the writer a sketch of this rail. 
showing there was a cast-iron chair on every tie, the rail 
fitting snugly into the jaws of the chair. There was 
a key-way the whole length of the rail, and a key-way 
on the inside of the chair, the key serving to prevent the 
rail lifting out of the chair. 

The first engime fitted with link motion for this rail- 
road was the “Warren.” also built by Rogers, in 1850. 
In the following year a 10-wheel freight engine named 
“Essex.” by the same builder. was received. 

The first hard-coal burning locomotive came from Dan- 
forth. Cooke & Co., about 1854, and was named “Pohat- 
cong.” No drawings of these engines have survived, but 
they were of practically the same design as contemporary 
engines by the same builders that were in service on the 
D.. L. & W. R. R.. and thev will be fully illustrated and 
described in their proper place. 

There were also three engines purchased in the early 
fifties. They were named “Hudson” and “Pequest.”’ built 
hv Danforth. Cooke & Co.. and the “Passaic,” built by 
Swinburne. of Paterson. N. J. This last engine had a 
susnended link motion and inside valve chests. 

By an act anproved March 10, 1853. the M. & E. R. R. 
Co. and the N. J. R. R. & T. Co. were authorized to 
make such arrangements as to allow business operations 
to be carried on with the continuous use of steam power 
and a 10 years’ contract. dated Oct.-13, was accordingly 
made. the M. & FE. R. R. Co. paying the latter road 
$25,000 a year for hauling their trains to Jersey Citv. 
tlius doing away with the miserable horse-car service. At 
this time the cars were hauled via Centre street. instead 
of Market street: it appears, however, that the Newark 
Common Council agreed to allow the M. & FE. R. R. 
trains to cross Bread street with the understanding that 
the tracks on Broad and Centre streets would be removed. 
In the beginning of August. 1854. the M. & E. trains 
commenced running across Broad street and the new 
bridge, built for the purpose by the N. J. R. R. & T. Co.. 
but, as freight trains continued to be run on Broad and 
Centre streets, the city authorities, by order of the 
Common Council, tore up about 400 feet of the tracks 
on Nov. 4, 1854. The next day the railroad company at- 
tempted to relay the tracks and during the turmoil a false 
alarm of fire was given and the fire companies turned out, 
adding much to the confusion and uproar, during which 
some of the railroad officers were arrested. Ultimately 
the railroad company procured an injunction against the 
city and relaid the tracks, and business was resumed as 
before. 

At this period B. Vanderpoel was president. and the 
read was under the charge of Superintendent Van Ren- 
selaer, J. B. Bassinger being chief engineer, with head- 
quarters at Dover. 

On Jan. 16, 1854, the road was opened as far as Hack- 
ettstown, and the traffic by this time was slowly increas- 
ing. From a time-table dated May, 1854, we learn that 
the distance between Hackettstown and Orange was cov- 
ered in 2% hours, which would make the average speed 
about 18 miles an hour, including 8 stops. 
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On Dee. 11 of this year the short line called the Sussex 
Railroad was opened for business. As far back as 1836 
a preliminary meeting was held at Newton, N. J., for or- 
ganizing the railroad, but nothing was done until 1853, 
and the company was chartered Feb. 5 of that year. The 
staple business of this road was originally mineral traffic, 
a number of iron and zine mines, as well as limestone 
quarries, being located in its vicinity, but of late years 
the romantic scenery of the Kittatinny Mountains has at- 
tracted visitors and tourists, and before long it will be 
one of the most popular resorts on the D., L. & W. R. R. 
It joined the M. & E. R. R. at Waterloo soon after the 
extension to Hackettstown was built, but was worked 
as an independent road, its first superintendent being 
Thomas Hewitt. The grades and curvature of this line 


are somewhat unfavorable, but in its early days the trains 
were light and handled with comparative ease. 

When the road was being built the company bought two 
second-hand engines from the Erie Railroad Co.; they 
were named “Ramapo” and “New York,” and were orig- 
inally owned by the Paterson & Ramapo Railroad, which 
In the year 1851 the Erie Rail- 


had the standard gage. 


















The main valve rod A', having a pin A’, was actuated 
by the ordinary rocking arm C, fulcrumed at D, the pin 
i, at its lower end, working in the slot of a link F of 
what appears to be the Stephenson link motion, but in 
reality is not. It is curious to note that when the so- 
called Stephenson link motion was first introduced from 
England it met with strong opposition from some of the 
most influential engineers of the day—Baldwin himself 
being among the number. Rogers, however, fully recog- 
nized its merits and built an engine in the year 1849 with 
the Gooch link motion; in 1850 he built engines with the 
shifting link, and soon afterwards the latter form of 
motion came into general use in the United States. But 
although the link motion was giving satisfaction in Eng- 
land, American engineers still clung to the hook motion 
with an independent cut off, which, in their opinion, gave 
better results than the link motion. One objection to the 
hook motion was that if the engine driver reversed sud- 
denly—especially when the engine was moving—the 
valve rod pins were likely to get broken off and the hooks 
damaged. 

To overcome this objection Rogers made the eccentric 
rods G of the engine under notice with D hooks, G', said 
hooks having lateral projections or trunnions, G*, and 





























road Co. bought this road and changed its tracks to con- 
form to their broad gage, which threw the standard 
gage rolling stock of the Paterson & Ramapo Railroad 
out of use and the two engines mentioned were sold to 
the Sussex Railroad. . Both engines were built by Rogers, 
Ketchum & Grosvenor, the shop numbers being 142 and 
1438 respectively. They were delivered to the Paterson & 
Ramapo Railroad on Sept. 11, and 21, 1848, the price 
of the “Ramapo” being $8,475, but the ““New York” cost 
$100 more. 





_ connected the eccentric rods with the slotted link, I’, 


made of two plates held together by four bolts and 
thimbles and having circular openings in each end for 
the reception of said trunnions, G*. It will thus be seen 
that the slotted link held the two hooks apart at their 
proper distance, and in the operation of reversing served 
to guide the rocker arm pin E without jar into the top or 
bottom hook; so that, in the words of an old engine 
driver who has spent many a day (and night) on this 
engine, “She hooked in easy.”” The reversing lever was on 
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Fig. 11.—Sussex Rai'zoad of New Jersey—Detail of Valve Gear, Engine “Gov. Haines,” 1854, 


When the engines were received by the Sussex Railroad 
they were re-named “David Ryerson” and “Gov. Haines,” 
and the latter engine is shown in Fig. 10. It was an in- 
side connected, full crank engine and the principal di- 
mensions were: Cylinders, 1414 in. diameter by 18 in. 
stroke: driving wheels, 72 in. diameter; total wheel base, 
16 ft. 10 in.; weight, about 18 tons. Soon after the en- 
gine was received a cab was built and some minor altera- 
tions made. 

By far the most interesting part of the engine was the 
valve gear, which was complicated, and extra views shown 
in Fig. 11 are subjoined, giving the valve motion in dia- 
gram, an edge view of the link and side and plan views 
of one eccentric rod. The writer is indebted to Mr. 
David M. Harris for calling his attention to this curious 
valve motion, as a cursory examination of the general 
drawing does not reveal it. Mr. Harris was an appren- 
tice in the shops of Messrs. Hewes & Phillips, of New- 
ark, in 1857-58, and assisted in repairing this engine. 

Referring to the drawings, we find that the steam was 
controlled by two slide valves, a main valve A and an 
expansion valve B. The main valve took steam through ‘a 
port at each end and cut off constantly at full stroke of 
the piston. The expansion valve (when in use) trav- 
eled on the back and in advance of the main valve far 
enough to cut off the steam at half stroke. This rate of 
expansion was not variable. The double slide valve was 
patented by Isaac Adams, May 17, 1838. 


the right hand side of the footplate and had three notches, 
“forward,” “backward,” and “out of gear.” 

Returning, now, to the cut-off gear, the valve B with 
its action has been already described ; it was operated by 
a return crank H on the driving wheel crank pin, with a 
connecting rod H' to the usual rocker arm I fulcrumed at 
I'. The upper part of this rocker arm had a pin, I, 
which, when the expansion valve was in operation, as it is 
shown in Fig. 10, and in full lines in Fig. 11, engaged 
a notch or gab in the upper part of a double V-shaped 
yoke J; this yoke was raised and lowered by rods and 
levers clearly shown in the drawings. It was pivoted at 
J' to a rectangular or flattened extension of the expan- 
sion valve rod B’, said extension running in a guide bolted 
to a bracket which can be seen just behind the driving 
wheel guard. It is obvious that the opening in the yoke J 
permitted the pin A? on the main valve rod to work in- 
dependently and clear of it, but when it was desired to 
run the engine at full stroke the yoke was raised, as 
shown in broken lines, bringing its lower gab into en- 
gagement with the pin A’, thereby causing the expansion 
valve to travel synchronously with the main valve in the 
position shown in the diagram. The pin I? being then 
free and clear of the yoke, the cut-off valve was thus 
inoperative. 

The lever for working this gear, which evas on the 
fireman’s side of the footboard, had two notches, one for 
“in gear,” the other for “out of gear.” The engine was 
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started at full stroke, and when fairly under way the cut- 
off was thrown into operation. 

The late Mr. Watts Cooke informed the writer that 
when he was an apprentice in the shops of Rogers, Ket- 
chum & Grosvenor he assisted in the erection of this en- 
gine, and that Rogers did not originate this “link-hook 
motion,” but constructed it from engravings appearing in 
an English book. A search has revealed that this motion 
was used on the North British Railway in 1845, illus- 
trations appearing in the Practical Mechanic and Engi- 
neers’ Magazine for May, 1846, and the Engineers’ and 
Mechanics’ Assistant, London, 1853. 

Since August, 1881, the Sussex Railroad has been op- 
erated by the D., L. & W. R. R. Co., but separate ac- 
counts are kept of the earnings, expenses, and traffic op- 
erations of this road. 

Returning now to the M. & E. R. R., we find that on 
July 1, 1856, a short road called the Newark & Bloom- 
field Railroad was opened. It was chartered March 26, 
1852, but for some reason work was net P ppreastone until 
1855. It was leased to the M. & E. R. R. at an annual 
rental of 6 per cent. on the capital tach The first 
engine for this line was the “Bleomfield,” built by the 
New Jersey Locomotive & Machine Co., of Paterson, but 
no drawings of it can be found. Of late years the subur- 
ban traflic on this branch has been heavy, requiring pow- 
erful engines to haul the passenger trains up the 90-foot 
grade to the beautiful city of Montclair. 

In the year 1857 the Hoboken Land & Improvement 
Co., of which Edwin A. Stevens was a prominent direc- 
tor, built a line from Hoboken to Newark, making a con- 
tract with the Erie Railroad Co. for the use of their Ber- 
gen Tunnel. 

The Legislature of New Jersey seems to have passed 
an act in the same year, granting a permit to the M. & 
KH. R. R. Co. to build an identical road and to make 
such agreements with Stevens, the Hoboken Land & Im- 
provement Co., and the New Jersey Railroad & Transpor- 
tation Co. as might be approved for running trains be- 
tween Newark and Hoboken. The outcome of these com- 
plicated transactions was that Stevens ran local trains 
between East Newark Junction and Hoboken Ferry until 
the Morris & Essex agreement with the N. J. R. R. & 
T’. Co., previously mentioned, expired in 1863, and in the 
interim Stevens, having bought a controlling interest in 
ihe M. & E. R. R., then sold the Hoboken line to them 
and M. & E. trains commenced running to Hoboken over 
the Passaic river bridge, which they purchased from the 
N. J. R. R. & T. Co. Thus the railroad at last reached 
tide water at its own terminal. 

In 1863 the company possessed 11 engines and 114 cars, 
and during that year 473,205 passengers had been trans- 
ported without loss of life or limb. 

On Feb. 18, 1863, the company sustained a great loss 
in the destruction of their engine house, machine shop, 
carpenter’s shop and wood sheds by fire. These build- 
ings stood between Broad and Plane streets, Newark, on 
land now occupied by the City Armory. The engine 
house contained the engines “Hudson,” “Pequest,” ‘“Pas- 
saic”’ and “Orange,” and the flames spread with such 
rapidity that all efforts to get them out were unavailing. 
They were so far damaged that they had to be entirely 
rebuilt, except the “Orange,” which was put on the scrap 
heap, and thus came to an end the company’s first loco- 
motive. 

Mr. Thomas Keenan ran this engine many times and 
regrets he did not buy it when it was scrapped, for it 
would have been a most interesting relic of the past. 
Ife states that when he ran‘the “Orange,” in 1857, the 
turntables were so small that engines and tenders had 
to be turned separately, and, there being no water tanks 
between Dover and Hackettstown, he was often obliged 
to replenish the tank by buckets of water from the Mor- 
ris Canal. 

During the period under notice the company were de- 
veloping their coal traffic and the first load of coal was 
hauled from Easton to New York in 1865. The coal 
trains were stored at Chatham and from there run “wild 
cat” to Hoboken, the passenger engines being used for 
that purpose. Thus, engine men arriving at Summit on 
their last run were in fear of being ordered to go to 
Chatham and take in a coal train. The empty coal cars 
were hauled back attached to passenger trains. In 1868 
the “wild cats’ were abolished and regular coal trains 
put on, for the reason that in October of that year a coal 
(rain ran away down the fateful Newark Hill. The 
engine driver, Nathaniel Nichols, stuck to his post, doing 
iis best to stop the train, but told the fireman to 
jump, which he did. As no train was expected at that 
‘ime a misplaced switch caused Nichols’s engine to strike 
‘nother engine that wag drilling out a car from the paint 
shop on Spring street. The collision was violent, causing 
the tender of Nichols’s engine to lift into the cab, .pin- 
uing him against the boiler head, where he was smothered 
ind roasted to death. 

During this time the traffic was apparently too heavy 
for the facilities and equipment the company had at their 
ommand, for one of the old-time conductors relates that 
t took 24 howirs to make a round trip with a second-class 
iraim from’Hoboken to Phillipsburg, and the exhausted 
rew often went to sleep when the train was on switches. 
Many fatal accidents occurred, and applicants for work 
vere generally told by the superintendent or despatcher 
o wait until the next train arrived, when he would as- 
certain from the conductor if any of his crew lad been 
killed or injured in making the trip. 

In order to avoid the steep grades of the original ee 
the company obtained (March 23, 1865) a grant to build 
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a railroad-“adlapted to the transportation of coal and 
other produce,” commencing from the main line at or 
near Denville, and thence by way of Boonton through the 
Great Notch in the First Mountain, and connecting with 
the Bloomfield Railroad, with the power to construct a 
branch to Paterson. The railroad constructed under this 
act was afterwards known as the “Boonton branch” or 
“cut off” and will be referred to in due course. 

In 1867 the road was completed from Hackettstown to 
Phillipsburg and the track was built to the standard 
the old 4 ft. 10 in. gage having been changed in 

ln this year permission was obtained to increase 


gage, 
1866. 
the capital stock to an amount not exceeding $10,000,000. 


(To be continued.) 


A Problem in Railroad Curves. 


BY MALVERD A, HOWE.* 


Given a circular:curve and the angle, made by a 
straight line intersecting the curve, with the tangent 


to the circular curve at the point of intersection, it is 
required to find the-location of a given frog so that the 
circular curve and the straight line may be connected 
by a circular curve of .a given radius. 

In Fig. 1, let AB be the circular curve of known radius 
R (using for convenience the radius of the gage line 
of the rail in which the frog is placed) and AE any 
straight line cutting the curve at A and making the angle 
8 with the tangent to the circular curve at this point. 
The given frog has an angle F and a wing length .», 
then this frog must be placed at some point B in order 
that the curve DE shall have the radius R' (using the 
gage line as before). 








Fig. 1. 


Assume that the point of frog lies in the circular curve 
and that the straight wing is tangent to the curve. This 
means that the curve between A and B must be thrown 
a little to adapt itself to the new condition. Let the 
sum of the known angles F and # be represented by 0, 
then the value of he angle @ can be found from the tri- 
angle ABC as follows: 

From the triangle ABC 


2Rsin§j 0: o+R’ tan }[180°— (644)] = sin [180°— (¢+4)] 


di oe) eee ene (1) 
Now, 
° cos 3 (9 + 4) 
tan 4 [180° -(¢-+@)| = sing @48)’ 
sin [180°—(¢-+-7)]=2 sin 3 (¢+4) cos 3 (¢+-4), 
and 


sin (3-+-3 6) =sin 8 cos 3 4 +- cos / sin 3 4. 
Substituting these values in (1) it becomes, 
Rsin 44@[sin 8 cos} 6 + cos3 sin} @] = wsin 3(¢ + 94) 
cos 4 (+4) + R’ cos? 4 (646)............ (2) 
Replacing sin 3 (9+) and cos 3 (@44) _ sin 4¢ cos3@ 
-+ cos }.@ sin} 4 and cos } cos} @ — sin}osin}4, equa- 
tion (2) becomes, 
Rsin £ [sin 3 9 cos 3 6] + Ros 3 sin? } 0 — 
(+ sin} cos 3 ¢cos?}34 -| cos?3¢sin 36 cos} 0) 
ai —sin}¢cos $9 sin?4@ — sin?}¢sin } @cos40) 
LR { cos? 4 @ cos? $4 -2cos }¢ sin} ¢sin§ @cos4 A) 
Mii + sin? 3¢sin?} 4 = 
Remembering that cos? } ¢ sin? 3} ¢@ = cos¢ and 
2 cos $¢sin 4 ¢ = sin ¢, equation (3) may be put into the 
following form. 
+sin?44 {Rceos 8+ 4esing +3 R’ cos¢—3R’'} 
+ cos?4 9 {—}wsing—} R’ cose—} R’} 
+ Cinna Senet 3—wcos¢+R' sino} =O. aan 


(3) 


*Professor of Civil Engineering, Rose Polytechnic Institute, 
Terre Haute, Indiana, 
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Dividing (5) by cos* } @ it becomes a quadratic equa- 
from which tan 14 @ can be found. Its value is 
A Cc A? 

=VE TS ) 


tion 
tan}@é@ = — 


in which 


A = Rsin 3 —wcos¢ + R’ sine 
B = 2 Reos$ + wsine + R coso—R 
andC = wsine + R' cose + KR’ 
For any particular case the values of A, B and © can 


6 determined. 
B or the point 


and then the pir ties of 


@ the location of 


be easily computed 
Knowing the value of 
of frog is a simple matter. 

are curved to the radii 


In case the wings of the frog 
Rand R', w and F become zero in the above expres- 
sions. 
A somewhat shorter but indirect solution of this prob 
lem can be obtained from Fig. 2. 
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Fig. 2. 
From the triangle O O’ K. 
R’ sin F — o cos F 


asi /R?+ R'2+4+0242R (R’ cos F+ sin F) 

From the triangle O O’ M. 

. R’ R cos 3 

ee VR? 4+ R 2+ o? + 2R(R’ cosF + osin F) 

From these equations the values of J and 4 can be 

found. 

From the figure 
Aa=Ho—B—S+A 

If » = O, then F =O, sin F = O, cus F= 
R’ — R cos 3 


land d 0 


Hence sin A = 





R+R 
8 z a 
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l Pe 
pm 
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Aces 
Fig. 3. 
In case the curves turn in the same direction as shown 


in Fig. 3 the above equations become 


R’ sin F —w cos F 


sin 6 = 
V /R?R? po — 2R (R’ cos F + sin F) 
R’' — Reos 8 
sin A = 
1 /RR? +e — 2R(R' cos F-+ sin F) 
6é=90 —8—A+6 
If eo. O, 6 =Oand, 
: R’ — R cos 8 
sin A = 7 
_ R—R 
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EDITORIAL ANNOUNCEMENTS. 


CONTRIBUTIONS-—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companies in their management, particulars as to 
the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cially annual reperts, some notice of all of which will 
be published. 

ADVERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns ouUR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting 





and important to our readers. Those who wish to 
recommend their inventions, machinery, supplies, finan- 
cial schemes, etc., to our readers, can do so fully in our 
advertising columns, but it is useless to- ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 





The Supreme Court on the Stock Yards Case. 





The decision of the Supreme Court of the United 
States in the suit of the Interstate Commerce Com- 
mission, to compel compliance with its order reduc- 
ing the charge for delivering cars of cattle to the 
Chicago stock yards, is based on such a complicated 
mass of facts that we cannot think of giving a full 
abstract of it within any reasonable compass, and to 
those readers who are not familiar with the litigation 
we must recommend the perusal of the full decision 
(No. 154, October Term, 1901). But for those who 
have followed the previous decisions on this long 
pending question we will try to summarize the main 
points of the present opinion. 

For 30 years, up to 1894, the railroads entering 
Chicago from the West had delivered cars of live 
stock to the stock yards without any extra charge 
above the regular Chicago rate. In 1894 the Stock 
Yards Company began:to make the railroads pay a 
charge, averaging one dollar a car, for the use of its 
tracks, and thereupon the railroads imposed a charge 
of two dollars a car on the consignees. One of these 
roads was the Atchison, which was in the hands of 
a receiver, and the Court, being applied to, ordered 
Receiver Walker not to exact the additional two dol- 
lars; but the Circuit Court of Appeals, to which the 
case was taken, reversed this order, thus permitting 
the charge to be made. 

After this, the Cattle Raisers’ Association of Texas 
asked the Interstate Commerce Commission to order 
the two-dollar charge discontinued, because it was 
unreasonable and was a discrimination in favor of 
other cattle markets. In the proceedings before the 
Commission the railroads claimed that for 30 years 
they had done the delivery service for nothing, and 
hence that two dollars was only a reasonable new 
charge. Moreover, at the time the complaint was 
made, the rates from Texas (and other places) were 
unreasonably low, having been forced down by com- 
petition. 

The Commission held that the road collecting the 
freight bill could lawfully divide the rate; that is, 
could make a terminal charge separate from the regu- 
lar transportation rate; so the question was, Had 
they thus divided and if so, had they done it fairly? 
It was held that two dollars, for delivery, was in 
itself fair; but that the railroads were already charg- 
ing something for delivery; their claim that it was 
done gratuitously was not sound. Hence they were 
now charging two dollars plus a part of the former 
through rate. When the stock yards imposed the 
trackage of one dollar the roads should have added 
only one dollar to their price. The roads did not 
comply with this order, and the Interstate Commerce 
Commissicn went to the Circuit Court. This court 
dismissed the Commission’s petition because two dol- 
lars was held to be a reasonable price. 

The Supreme Court now holds, in substance, that 


the Interstate Commerce Commission was right in 
the principles which it applied, but that the facts of 
the case were not’accurately diagnosed. 
the order which was made by the Commission is not 
sustained. The railroads have the right to separate 
the terminal charge from the rate for transportation 
proper. The claim that the railroads performed the 
delivery service for thirty years gratuitously is re- 
jected; it must be assumed that the through rate, 
collected during all these years, covered all of the 
service performed by the railroads. When the two 
dollars was added the rate already existing was not 
divided. “On the contrary, the entire previous 
through rate was retained, and a memorandum was 
placed upon the schedules to the effect that there- 
after an additional charge of $2 for delivery at the 
stock yards would be exacted. This was a mere ad- 
dition to the sum of the terminal charge embraced 
in the prior through rate. We think that it cannot 
be said that to add an additional amount to a former 
charge was necessarily to divide such former charge, 
without holding that to add one sum to another is 
necessarily to divide the other” “The $2 
did not constitute the terminal rate, but such rate 
after the $2 was imposed consisted of that sum plus 
the amount of compensation for the terminal service 
which had always been contained in, and which con- 
tinued to be embraced in, the through rate.” The ad- 
dition of one dollar by the stock yards did not justify 
the railroads in adding another dollar. Thus the 
Commission is sustained. 

But this ignores the fact that in 1896 live stock 
rates from Texas and other regions were radically 
reduced; the reduction amounting to ten dollars or 
more a car. The Commission held, at first, that the 
terminal rate was unjust because of the addition of 
one dollar. This decision was based on a ruling that 
the through rate must be excluded from considera- 
tion; but, at the same time, the Commission had 
found that two dollars was less than the cost of the 
terminal service; and the terminal rate, therefore, 
was reasonable only when taken in connection with 
the through rate. Having done this the Commission 
was then bound not to ignore a reduction in the 
through rate. “As the finding was that both the ter- 
minal charge of $2 and the through rate as reduced, 
when separately considered, were just and reason- 
able, and as the further finding was that as a conse- 
quence of the reduction of ten dollars per car, the 
rates, considered together, were just and reasonable, 
it follows that there can be no possible view of the 
case by which the conclusion that the rates were un- 
just and unreasonable can be sustained.” This dis- 
poses of the case; but the Supreme Court finds fur- 
ther, from the Commission’s record, that the reduc- 
tion of ten dollars a car did not apply to all of the 
territory under consideration, so that it is impossible 
to tell just what traffic the Commission’s order ought 
to be applied to, if it were to be applied. And there 
is still another difficulty. The Commission at first 
found that both the through rate and the terminal 
rate, separately considered, were each just at the 
time the complaint -was filed; but in another de- 
cision, after reargument of the case before the Com- 
mission, it is said that the ten dollar reduction, ap- 
plying only to portions of the territory, had been 
made to equalize rates from different sections. This 
produces a conflict in the statements, and it appears 
that in substance the Commission holds “That the 
rates separately considered were just and reasonable 
at the time the complaint was filed, and yet that 
some of the just and reasonable rates were unequal, 
and hence unjust, and required to be changed in or- 
der to remove the inequality, and therefore the un- 
reasonableness which existed in them.” The Court 
is unable to separate the reasonable from the un- 
reasonable rates, and therefore cannot sustain the 
Commission’s order even in part. The decision of 
the lower courts refusing to enforce the Commis- 
sion’s order is affirmed; but the Commission may, if 
it deems best to do so, begin proceedings to correct 
any unreasonableness in the rates on live stock from 
points where the ten-dollar reduction did not. apply. 

We have thought best to give the points of this de- 
cision somewhat in detail because, by reason of the 
numerous and varied questions connected with the 
subject and the fact that several tribunals have al- 
ready dealt with it, many readers have become fa- 
miliai with it; but aside from this there is a general 
consideration which deserves passing notice. It is 
the fact that the Supreme Court and the Interstate 
Commerce Commission agree in forbidding the rail- 
roads to embrace a favorable opportunity to make a 
small advance in a rate. These two bodies agree 
that, cattle having been carried at a certain rate for 
30 years, that rate is therefore conclusively reason- 
able. As every railroad man knows, a commodity is 
sometimes carried for years at rates unreasonably 


Therefore, ‘ 


low—many passengers are thus carried all the time— 
but from these and other decisions it is clear not only 
that possession is nine points of the law, but that 
possession (by the shippers) of a low tariff for a 
series of years is pretty sure to be deemed by the 
courts to be 10 points—the whole thing. We have 
no doubt that all of the railroads were not only sin- 
cere, but intelligent and earnest, in their assertion 
that the stock yards delivery service had been per- 
formed for nothing—but it is evident that the judicial 
habit of thought does not apprehend any such idea 
as that. 








Reports of the Master Car Builders’ Convention. 





On another page will be found pretty copious extracts 
from the reports presented at the Master Car Builders’ 
Convention at Saratoga. For the greater convenience of 
some of our readers we make a short digest below, of a 
few of the most important points in these reports. 

Standard Methods of Cleaning Triple Valves and Oylin- 
ders and Prices.—The detailed directions for cleaning 
and testing are doubtless useful suggestions. In fixing 
the schedule of prices the committee has made a key 
of prices covering 17 items. These key prices were then 
applied to the different parts in detail, making up a 
very thorough schedule. Finally, the committee recom- 
mends that the price for air-brakes be made $27.50. We 
have no means of judging how far the schedule of prices 
will be acceptable to the Association. Doubtless it wil! 
be the subject of considerable discussion; but, at any 
rate, it is a judicious effort at fixing standards. 

The Examination of Car Inspectors.—This report al- 
though short, only three pages, is of considerable value. 
The importance of careful examination of car inspectors 
and particularly of testing their vision. is pointed out. 
This has been a favorite topic with the Chairman of 
the Committee for some time, and he is undoubtedly cor- 
rect in his notion. A man who cannot see well with- 
out glasses is badly handicapped as a car inspector. The 
Committee recommends that no new men shall be taken 
on for this work who are more than 30 years old, and 
none promoted who are more than 40 years old. Those 
who are inclined to think that the Committee has con- 
tributed a new word to the English language in “acuity” 
should stop and look at the unabridged dictionaries. 

Draft Gears.—This report contains a description of 
apparatus and methods of test, all of which have been 
printed by us in times past. The committee draws prac- 
tically no conclusions, except that a series of road-tests 
is necessary in order to carry out the instructions of 
the Association. Records ‘must be kept for a given 
period of repairs necessary to the draft gear and to other 
parts of the car, also of car mileage and tons hauled, 
and it is recommended that a committee be appointed 
to carry such tests to a conclusion. The bulk of the re- 
port is a record of tests from which it would be imprac- 
ticable to draw any valuable comparisons except by care- 
ful study and analysis of the individual tests, such as 
we have not yet been able to make.. 

Side Bearings and Center Plates.—The subject under- 
taken by this committee is of quite unusual breadth of 
interest. It interests the master car builder as it affects 
the construction and life of various parts; it interests 
the superintendent of motive power and the general man- 
ager in that it affects not merely cost of maintenance 
but cost of hauling; it interests the engineer of main- 
tenance of way in that it affects the life of rails; it in- 
terests the maker of cast-iron car wheels, as the question 
of the endurance of car wheels under 50-ton cars is closely 
related to this matter of side bearings, and finally, it in- 
terests the builder of the steel car himself, for it has a 
close relation to the life of the bolster. Within the last 
two years we have seen many pressed steel bolsters 
broken in such a way as to indicate that they were bent 
transversely by the resistance of the truck to curving. 
The Committee concludes that its observations do not jus- 
tify any attempt to settle upon design of center plates 
or of metal for center plates and asks to be continued for 
another year,—a most wise conclusion. It concludes that 
from the opinions collected it is impossible to decide 
ag to the propriety of using side bearings to carry part 
of the load, but is of the opinion that the load can be 
carried and should be carried on the center plate. Never- 
theless, the Committee concludes that the resistance be- 
tween wheels and rails is much diminished by the use of 
anti-friction side bearings. So far as the Committee 
has gone then, we may say that the bolsters should l« 
stiff enough to carry the load on the center plate, but 
that the load is bound to be thrown upon the side bear- 
ings, without any deflection of the bolsters, and that 
therefore, to relieve the truck in curves there should b« 
anti-friction side bearings. 

Outside Dimensions of Box Cars.—The Committee rec 
ommends that the inside dimensions as approved by th: 
American Railway Association, namely, 36 ft. x 8 ft. 6 
in. x 8 ft., be submitted to letter ballot as standard. Also 
that the following outside dimensions be submitted to 
letter ballot, namely, box cars on high trucks, 12 ft. 
6% in. x 9 ft. 7 in.; on low trucks, 12 ft. % in. x 9 ft. 7 
in. The Committee also recommends that a committee 
be appointed to devise standard framing for box cars. 

Standard Pipe Unions.—The Committee on this sub- 
ject presents as its report the recommendations made to 
the American Society of Mechanical Engineers by a com- 
mittee of that body, and recommends for adoption as 
standard the dimensions arrived at by the Mechanical 
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Engineers’ committee. This latter committee took up 
first the’ matter of uniformity in threads of coupling 
unions, and quickly discovered that the product of the 
principal manufacturers was entirely without uniformity, 
in fact, “there was absolutely no two alike.” But the di- 
mensions of the threads affect the other dimensions, and 
it was decided to take up the entire coupling union, 
and a study was made of unions for all sizes of pipe from 
1% in. to 4 in. inclusive. Details were worked out under 
the personal direction of Mr. Vogt. In course of time 
the details were submitted to 11 manufacturers, two of 
whom replied making suggestions. The drawings were 
revised and sent out again, and no replies received ; which 
is another illustration of the difficulty of standardizing 
such articles of large manufacture. On the face of it, 
we should suppose that the Master Car Builders’ and 
Master Mechanics’ Associations cannot do better than to 
idopt as standards the designs reached by the Mechan- 
cal Engineers’ committee, namely, Messrs. Herr, Vogt, 
Baldwin, Bond and Flagg. 





The Railroads of Denmark. 





As long ago as 1898 a commission of members of 
Parliament and administration officers was appointed in 
Denmark to report on the State Railroads, their organ- 
zation and changes desirable in their policy. This 
‘commission has but recently reported, and during its 
existence important changes have occurred in the results 
f the workings of the State Railroads. Reduced rates 
vent into effect in 1897. In 1895 the net earnings had 
een 5,202,000 crowns ($1,394,135); they fell to 2,- 
99,000 crowns in 1899 and to the insignificant amount 
f 330,000 crowns ($88,440) in 1900. The Commission, 
iowever, does not attribute the decrease in net earnings 
o the reduction in rates, but to an increase in expenses, 
argely unavoidable. The traffic increased 50 per cent. 
rom 1895 to 1900, and the gross earnings, 32 per cent.; 
ut meanwhile prices of almost all materials and sup- 
lies (nearly all imported) increased greatly, coal no 
ess than 122 per cent. Wages also have been increased. 
i‘he Commission thinks this increase of expenses war- 
rants an increase in rates, and it proposes a new tariff, 
which, as its main features, shows an advance of about 
7 per cent. in passenger fares of aJi classes, and an in- 
rease of one-ninth in freight rates. 

It also proposes a new organization for the railroad 
administration, and submits a plan for profit-sharing 
with the employees, by which it is hoped to secure 
‘reater economy in operation. For this purpose, the 
employees would be dividell into 15 classes, and their 
part of the net earnings into 12,000 shares. To each 
class of employees a certain number of these shares is 
issigned 700 shares to the trainmen, for instance. The 
mployees first get a share of the profits when they 
exceed 2 per cent. on the capital invested. When the 
profit is between 2 and 2% per cent. they will have one- 
half of the excess over 2 per cent., and smaller propor- 
‘ions of greater profits; should they be between 4 and 5 
per cent., only 5. per cent. of the excess. 

The organization proposed gives the general manage- 
iment to a corps of five officials, one presiding and each 
of the other four at the head of a department (opera- 
‘ion, road maintenance and construction, rolling-stock, 
accounts and rates) the presiding officer, whom we may 
call General Manager, is to have a salary of 10,000 
crowns ($2,680), rising 1,000 crowns every three years 
(ill it reaches 18,000 ($3,484); the four heads of de- 


partments begin at $1,930 and rise to $2,573. Division 


superintendents receive $1,206 to $1,688, etc. 

It remains for Parliament to accept, modify or reject 
this plan; but with less than $90,000 net earnings from 
more .than a thousand miles of railroad, it would seem 
that something ought to be done. 


Officers of the: Baltimore & Ohio have held another 
neeting, about 150 of them gathering at Deer Park, Md., 
i the company’s hotel, on Friday and Saturday, June 
13 and 14. The subject for discussion was the per diem 
plan for car-service settlements, and Mr. Midgley made 
an address, using some of the statistics that he has lately 
heen gathering, and presenting figures showing what a 


xreat saving ought to be made by the adoption of this 


reform. This address was given on Friday. On Satur- 
day there was a general discussion of the subject, from 
tle practical standpoint. Most of the men who were 
present will have something to do with putting the change 
into effect on the first of next month. There were pres- 
eit the General Manager, the Assistant General Manager, 
and the General Manager’s staff; the General Superin- 
t ndents, Superintendents, Division Engineers, Master 
Mechanics, Trainmasters and a number of Agents from 
‘ve principal stations. The chief officers answered a mul- 
t:iude of questions: presented by their subordinates. This 
is the second meeting of’ this kind which has been held 
sce the present administration took charge of the Bal- 
‘nore & Ohio, and it is regarded as a decided success. 
1: would appear that to own a summer hotel with a large 
h.ll-room is one of the best investments that a railroad 
Company can have. Hvidently Mr. Loree believes in mak- 
ing gatherings of this kind answer the purposes, social 

d other, of what on other roads has taken the shape 
© an officers’ association or an annual track inspection. 
lie makes an improvement on the usual plan, however, by 
(-voting a given meeting to a single department of the 
‘ork, The meeting last autumn, at Cumberland, was 
luude up of men from the Maintenance of Way Depart- 


ment, the topic for discussion being’ the preservation of 
timber; althéugh then, as now, the exchanges of ideas 
outside of the formal discussion constituted a valuable 
feature of the meeting. This last meeting, it will be 
noted, was composed of transportetion men. It is pro- 
posed to devote the next meeting chiefly to the motive 
power men. _ “a 


——Sao ee 





In connection with the subject of per diem, the reader 
will observe that the names of the roads which have 
signed per diem agreements are given in a list which is 
printed in another column of this paper. Since that list 
was made the Southern Railway has signed, together with 
others which bring the total number of signatures up to 
195, representing 1,345,000 cars. We also understand that 
the Trunk Lines have decided to allow the New England 
roads to withdraw from the joint eastbound tariffs. on 
cotton. Officers of the roads centering at Cincinnati met 
in that city last week and adopted an agreement for deal- 
ing with freight cars to be handled by switching roads. 
The agreement is based on the following supplement to 
Rule 5 of the A. R. A. Car Service Rules: °° she deliver- 
ing road will allow final switching road, upon whose 
rails cars are unloaded, or upon private tracks connect- 
ing with their rails, or upon empty cars delivered for load- 
ing, 80 cents per car, to cover al] time for reclaim and re- 
loading of cars delivered under load.’ The Superinten- 
dents’ Association of Texas held a meeting at Houston, 
June 10, and considered same subject. It was voted that 
three days should be the basis on which reclamation may 
be made against the delivering line for cars switched. It 
was also agreed that in view of the arbitrary allowance 
of free time by the Car Service Association at Galveston, 
an allowance of five days reclamation should be made 
on all export stuff passing from or via Houston to Galves- 
ton, said reclamation to be restricted to Texas products 
and upon the lines bringing traffic to’: Houston for Galves- 
ton.” This was in the nature of a concession to the short 
Galveston lines, the Galveston, Houston & Northern and 
Galveston, Houston & Henderson, to allow for their short 
haul and small percentage of earnings. This arrange- 
ment is to be operative for six months. 








Progress in Locomotive 2n@ Car Shop Plans. 


During the past year a number of large railroad shops 
have been built, which embody new and interesting fea- 
tures, and they are so much superior to the old-style 
shops in many ways that some reference to them may 
be profitable. The marked peculiarity of these new shops 
is the concentration of several of the principal depart- 
ments in one large building. The prototype of these 
long buildings when used for locomotive shops is doubt- 
less the immense shop of the Lancashire & Yorkshire 
Railroad at Horwich, England. Here are two shops 
each 1,500 ft. long, 111 ft. wide. In one, the erecting 
shop, is found capacity for repairs to 100 locomotives at 
one time. In the other building are concentrated all the 
departments in which iron or steel is used in a heated 
state, including the boiler shop, smith and forge shop, 
stee] foundry and iron foundry. The Oelwein shops of the 
Chicago Great Western were the first in the country to 
concentrate all departments for locomotive repairs in 
one long building on one side of the transfer table, and 
all the car repairs on the other side. 

This plan has been followed at Hannibal in the new 
shops for the Hannibal & St. Joseph, and the new Fond 
du Lac shops of the Wisconsin Central, these three 
shops being quite similar in general arrangement. 

In the new Hannibal & St. Joseph shop at Hannibal 
the large building on one side of transfer table, com- 
bines the smith shop, boiler shop, the machine shop, 
erecting shop, power house and boiler house, all in one. 
This building is 489 feet long and 102 feet wide. The 
erecting shop and boiler shop section is 290 feet long. 
A part of the width, 65 ft., is spanned by an electric 
crane of 15-ton capacity. The remainder of the width 
of the building is in two stories, the lower story for the 
heavy machine tools, the upper story for patterns, pipe 
machinery, air-brake and link repairs. The other large 
building on the opposite side of the transfer table com- 
bines the paint shop, car repair shop and planing mill. 

In the machine shop there are 40 tools driven by 29 
motors aggregating 172 h.p., and in boiler shop -five 
motors having a total of 60 h.p. 

The advantage of subdividing and using individual 
motors is clearly shown in the results obtained at this 
shop; with a total capacity of 700 h.p. of motors the 
maximum switchboard load has not exceeded 200 h.p. or 
less than 30 per cent. This low ratio could not possibly 
be obtained with a system of shafting; in fact it is very 
unusual to have the above per cent. as low as 33. With 
the best system of shafting, the horse-power would have 
been 300 instead of 200. 

The complete power plant, including foundations and 
all apparatus in the generating station as well as the 
distributing system motors, shafting, gear with lighting 
and all appurtenances erected in place ready to run, was 
installed at a cost of little less than $90 per connected 
horse-power, while the power station itself represents 
a cost of $68 per horse-power. 

In regard to the arrangement of the tracks in the 
erecting shop where electrical cranes are used, there 
is still quite a difference of opinion, and this is usually 
based on the particular experience which any one has 
had. If they are accustomed to shops with longitudinal 


tracks they would evidently prefer that kind, but if used 





to one where the tracks are crosswise of the shop, they 
would prefer that kind. 

Where the tracks are placed crossways in modern 
shops it seems necessary to make the walls very high 
and to use two runways for cranes so that locomotives 
can be lifted clear over each other in placing them about the 
shops. With the longitudinal plan there are usually three 
tracks having 22 ft. centers, so that it is possible to 
carry the engines to any desired point between those 
on adjacent tracks and the higher walls are not required, 
and cranes on one level are all that is necessary. 

One of the largest locomotive works, the Baldwia, 
has cross tracks, so also has the erecting shop at 
Schenectady. The Pennsylvania road having used longi- 
tudinal tracks in their repair shop at Altoona naturally 
made a similar plan for their new locomotive shop at 
Juniata. Again, if we take three of the largest repair 
shops recently built in this country, we find the same 
difference in the arrangement of tracks in the erecting 
shop. The new Lake Shore shops have the tracks 
crosswise, so also do those in the new Reading shops; 
both of these shops being very large and having walls ar- 
ranged for double deck cranes. The new locomotive 
shop at Elizabethport built by the Jersey Central has 
erecting shop arranged for three parallel tracks. The 
advantages and disadvantages of these two different 
plans will be stated briefly. 

In the earlier shops it was a choice between the travel- 
ing cranes and transfer tables, each of them really per- 
forming the same function, that of transferring engines 
from one track to another and placing the engine on any 
particular track in the shop where it was desired to 
locate it. The transfer table used for both locomotives 
and cars in the old shop plan became such a familiar 
institution that it was thought necessary to use it even 
where overhead traveling cranes were used inside. For 
locomotive shops which are not combined with the car 
shops, it would appear that overhead cranes and longi- 
tudinal tracks would be the best arrangement, and to 
dispense entirely with transfer tables. The objections to 
transfer tables are that they occupy a large portion of 
the yard room which cannot be used for anything else, 
which has to be kept clean of snow in the winter, and 
over which the men are continually walking, and ma- 
terial is being transported in a very inconvenient way. 
Then they require a large door opening opposite each pit 
in the erecting shop; these large doors are expensive 
in the first place; they are difficult to keep in repairs; 
when opened they expose the shop to large drafts of 
air, and when shut they are difficult to keep tight, and it 
is, therefore, difficult to heat the shop. 

The objections to cross tracks inside are: they require 
very heavy cranes where the engine is to occupy a single 
bridge, while with the longitudinal plan the two lighter 
cranes can be used, and each of them made available for 
handling lighter work. 

In the recent plans for large shops which combine 
locomotive and car work and where the buildings con- 
centrate a number of different departments, a transfer 
table which serves them all may be well justified, but 
in such cases it must be a first-class, substantial ma- 
chine, which will not get out of order, for the circulation 
of engines, cars and materials all depend upon its con-~ 
stant use. 

In the two large new locomotive shops, those of the 
Lake Shore and the Reading, the cross tracks are evi- 
dently used on account of the facility with which the 
driving wheels, trucks, tenders and boilers can be trans- 
ferred directly from the engines in the erecting shop to 
their positions directly back of it where they are to be 
repaired. 

The location of shops in the first place should have 
special reference to opportunities for good drainage, not 
only of sewerage, but surface water. The water supply 
itself is also an important element, not only for use in 
boilers and for drinking purposes, but especially for fire 
protection, and in the large shops hydrants or hose out- 
lets from water pressure pipes should be located every 
200 ft. throughout the length of the shop. It is well to 
provide through the length of the large shop a pipe 
tunnel large enough for a man to pass through, at least 
3 ft. by 5 ft. clear section, in which the pipes and the 
wires for electric circuit:can be placed. This tunnel 
would contain all pipes for high pressure steam leading 
to the outlets in the pits where it can be turned on for 
testing boilers; also to the hot blast fans where it ean be 
used at night when exhaust steam is not available. There 
is usually in the tunnel exhaust steam pipes for these 
fans, water pipes for hydrants and boiler testing, toilet 
rooms, etc.; also an air pipe of good dimensions for air 
pressure of about 100 Ibs. for operating the various new 
pheumatic tools, which are now.in such extensive use. 

The coal station for delivering coal to.engines should 
be operated by electricity, and the requirements should 
be that it would deliver to an engine 15 tons of coal in 
15 seconds at a cost for handling, including interest and 
depreciation on the plant, of not more than three to 
five cents per ton. 

In modern shops the bulk of the day lighting is ob- 
tained from the skylights in the roof, and these are now 
made of a translucent fabric supported on a fine wire 
netting. This film is made largely from linseed oil. In 
the Elizabethport shops the machine and smith shops 
have 34 per cent. of their roof in skylights made of this 
material, and the paint and car shops have over 50 
per cent. of the roof in similar skylights. 

In most of the railroad shops built thus far and oper- 
ated by electricity, the direct current with a pressure 
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vi 122 volts at the motors has been used. The electrical 
requirements in the railroad shop combine three different 
conditions, which are ail not exactly suited to either 
direct or the alternating system. The motors for the 
machine tools, which are running at nearly constant 
speed, could be operated by either direct or indirect cur- 
rent. Those for the traveling cranes and transfer tables 
heretofore have been most successfully operated by di- 
rect current motors. While the alternating or induction 
motors are often used on traveling cranes by the works 
of the large electric companies, the difficulty of starting 
them under a heavy load has prevented electrical en- 
giners from recommending them generaily for locomotive 
shops. For the lighting system about railroad shops 
there is also a mixed requirement in the fact that in- 
candescent lamps are best for individual tools; arc lights 
for the large areas, and there is often an added require- 
ment in the lighting of the railroad yards, stations, 
treight houses, roundhouses, etc., some of which may 
be located one or two miles from the generating station 
at the shop; and for such long distance lighting, the 
alternating system is the most economical. We thus 
have mixed conditions in which the general requirements 
at the shop are best met by the direct current, while 
those for the lighting requires the indirect current. On 
account of the necessity of providing a reserve gen- 
erator, it is also desirable’ that the generators in the 
power house belong to either one or the other type, but 
two kinds should not be used. 

Mr. C. H. Wilmerdimg, the Consulting Engineer at 
Chicago, who was the engineer for the installation 
of the electric plant in the Hannibal & St. Joseph shops 
and there used the direct current, is now making plans 
for the electric work to be installed for the Michigan 
Central shop improvements at Jackson. He has evident- 
ly found a solution for the difficulty in starting induction 
motors and operating motors generally on the alternating 
system, as the installation for these shops is to be the 
three-phase alternating system throughout; the pressure 
being 440 volts on all but the lighting circuits; on these 
the voltage will be reduced by static transformers. We 
believe this will be the first railroad shop in this coun- 
-try where the three-phase alternating current is used 
exclusively. ‘The lighting transmission will extend two 
miles to a station and will light the yards. The motors 
will be the General Electric, and their type M will be 
used for the cranes, transfer tables and turntable. This 
type of motors was especially designed for frequent start- 
ing and heavy loads. ‘The power house will be equipped 
with three water tube boilers, each 260 h.p., and there 
will be one 75 k.w. and two 200 k.w. alternating gener- 
ators, direct connected to compound engines. 

The Boston & Maine, in its shops at Concord has, since 
1897, operated lights and machinery on the two-phase 
alternating system. 

The Northern Pacific, since 1899, operated their shops 
at Brainerd on two-phase alternating 220-volt motors 
and 110-volt lamps. A part of the lighting extends to 
the freight and passenger station one-half mile, and an- 
other to the hospital one mile distant, 

The voltage is 220 at generators and this is used on 
the shop circuit, but is transformed to 2,200 volts for 
the two lighting circuits and then locally stepped down 
to 110 volts at the lights. 

The alternating current is then used for lights, machine 
motors, traveling cranes and transfer table, and these 
severe requirements have been met successfully. 

The three most recent railroad shops built on a large 
scale are the Elizabethport shops of the New Jersey 
Central, illustrated in the Railroad Gazette, Dec. 27, 
1901, and Jan. 3, 1902; the new Lake Shore shops at 
Collingwood, Ohio, and the Reading slops at Reading, 
Pa. 

The Elizabethport shops are intended to maintain 450 
locomotives, 16,000 freight cars and 500 passenger cars, 
and occupy 6V acres of ground. ‘The locomotive shop 
is 150 ft. by 700, and combines in three bays under one 
roof the machine erecting shop and boiler shops. The 
erecting shop is 82 x 700, arranged with three longitudi- 
nal tracks with 22 ft. centers. It is spanned by two 
80 ft. 50-ton cranes, 35 ft. clearance under the hooks. 
In the central bay, all the heavy machinery is served 
by a 10-ton and 5-ton crane; in the boiler shop a 
special 40-ton electric crane serves the riveter and pro- 
vides 45 ft. clear space under the crane. In the power 
house the equipment consists of two 500 h.p. Babcock 
boilers with space for one more. There are three 100 
k.w. direct current 240 volt generators, and space for 
three more. The generators are direct connected and 
provision is made for only 30 per cent. of the total h.p. 
of the motors used throughout the shop with the excep- 
tion that no deduction is made for the motors used on 
the large cranes or in the main fans, and the lighting 
load is figured separately. A large number of individual 
motors are used and the number of groups is correspond- 
ingly small; there are 18 groups and about 80 individual 
motors, all on direct current with rheostatic control, 
total number of motors being 98. In the boiler shop the 
riveters are all operated by compressed air; the largest 
has a 16 ft. gap. There are three engines, each 175 h.p., 
running 275 revolutions, and also two air compressors 
having combined capacity of 2,000 cu. ft. of air per 
minute, 

The transfer table of this shop is the largest ever built, 
80 ft. wide, and complete run-way 800 ft., with a speed 
125 ft. per minute when fully loaded, and 275 ft. 


~~ 


of 
when light. It has a capacity of 200 tons and is driven 


by two 25 h.p, motors. 


The floor of the erecting shop has first a 12-in. layer 
of cinders covered by 6 in. of concrete supporting 4 x 4 
pine and 2 ft. centers. The spaces between are filled 
with concrete and take flooring 3 x 3 yellow pine. 

The new Lake Shore shops at Collingwood now under 
construction are nearly completed. This is a combina- 
tion of a very large car shop and a large locomotive shop. 
The locomotive shop is intended to take care of 520 loco- 
motives. It is 530 ft. long and 245 ft. wide. The cross 
section being in four bays, one portion being the erecting 
shop, the two smaller portions being the machine shop, 
and the further one for the boiler and tank shop. This 
is another illustration of the compact concentration of 
the three principal departments for locomotive repairs 
in one building and under one roof. It is built on cross 
track plan, and in order to move engines from one por- 
tion of the shop to another, it is necessary to lift them 
over each other, requiring very high side walls and double- 
deck cranes. ‘The high cranes over the erecting shop have 
a capacity of 100 tons, and the low one a capacity of 10 
tons. The crane in the boiler shop has a capacity of 30 
tons. 

We hope to illustrate this magnificent shop and give 
a complete description of it in a future number. 

Although the Philadelphia & Reading road has only 
913 miles of track, it has 772 locomotives, and its sys- 
tem is so compact that its repair shop for all these engines 
can be located at one point, and the new shop at Reading 
is intended to take care of the bulk of this equipment, 
the present small shops at junction points to be used 
only for light repairs. The shop hag cross tracks suf- 
ficient for 50 locomotives. ‘The two side bays are each 
69 ft. wide, and the length of the erecting shop is 750 
ft., with a height sufficient for double-deck cranes. The 
clear distance from the floor to the under side of roof 
truss is 46 ft. 6 in. The cost of these shops, when com- 
pleted, will be $1,000,000. ‘he fam houses for the heat- 
ing system are small wings extending beyond the main 
building and have a low roof; they do not thus occupy 
valuable floor space in the more costly structure. The 
air ducts for the heat are also located outside of the main 
building, and thus illustrate in a very good way the extent 
to which the heating system affects the plans for shop 
building, and why they should be considered and settled 
quite early, and included as a part of the foundation 
plans. These shops are built on a colossal scale, and 
represent the most extensive modern locomotive repair 
shop in this country. Ww. F. 


A New Extra Heavy Timber Sizer or Car Sill Dresser. 


The engraving shows a new eight-roll four-sized tim- 
ber sizer or car sill dresser recently placed on the market 
by the S. A. Woods Machine Co. It is of entirely new 
design, with all the mechanical improvements suggested 
by 50 years of experience in planing mill equipment. 

The machine works 30 in. wide by 20 in. or 24 in. 
thick, and has, among others, the following improve- 
ments : 

Patented wedge platen adjustment, by which bottom rolls 
and platen or bed-plate before cut are simultaneously ad- 
justed on inclines, thus increasing or diminishing the cut of 
the bottom cylinder, as desired. This adjustment is oper- 
ated by a crank at the feeding in end of the machine from 
which location the movable parts may also be instantly 


Convenient location of and easy access to all parts, and 
superior piping facilities. 

This is but one of a large variety of new machines 
for car shops recently added to the line of wood-working 
tools manufactured by the above company. 


Freight Transfer Houses and Consolidation of Picked- 
up Freight. 


BY EDWIN H. LEA, 

Railroads annually expend large sums in moving car- 
load freight by providing fast trains and expensive equip- 
ment; though the percentage of expense for handling 
less than carload freight may be as large in proportion, 
and even greater than necessity requires, we are not, in 
my opinion, utilizing this money in the best way. 

Personal experience and observation convince me that 
our present methods of handling L, c, L. freight are im- 
perfect, lacking in systematic co-operation. On agreed 
tonnage minimums, why should not L. Cc. L. cars be for- 
warded under original seals from a transfer or terminal 
on one line to a transfer on another line? With central- 
ly located transfer stations on all principal roads, the 
plan would be feasible and worthy of trial; if adopted, 
junction handling would be largely eliminated, and the 
centralization of tonnage would facilitate advantageous 
distribution ; cars would move through on card manifest 
and waybills be handled by train mail. If solid billing 
is found impracticable to all points, the junction hand- 
ling of waybills could be continued. We are not pro- 
gressive. The time in transit on L. Cc. L. traffic is largely 
in excess of real necessity. We should provide the re- 
quisite means for handling our best paying tonnage more 
systematically. Time to local points has its influence on 
business to competitive territory. 

Having given this subject some thought, I feel that 
the following suggestions, carried out as a whole, would 
materially improve our present L. C. L, service, reward 
us with reduction of time, cost of handling and in the 
number of loss and damage claims. 

First.—Hstablish on each railroad one or more general 
transfer stations and as many subordinate transfers as 
necessary. These general transfers should have a track 
capacity of 150 cars. Platforms both sides of every track 
would obviate the necessity of placing cars of various 
lengths with doors opposite. This alone means a great 
saving in time to both yard and transfer forces. Ten 
tracks side by side will bring all cars within an econom- 
ical trucking radius. Warehouses should be divided off in 
division order by swinging center signs and sub-divided 
into stations by side or wall signs. The. accompanying 
sketch .shows the details of a general transfer, arranged 
to reduce switching to a minimum and facilitate the load- 
ing of foreign cars home. 

Second.—These general transfers should be at points 
where the volume of passing tonnage will make con- 
solidation advantageous. This would be no difficult prob- 
lem to solve. With daily reports of L. c. L. tonnage from 
principal stations and present transfers for 10 days, 
close calculation could be made as to the point where 
traffic currents would warrant the establishing of the 
consolidation station. 

Third.—The direct management of these general trans- 








A New Timber Sizer or Car Sill Dresser. 


locked at four points. This feature resembles the table of a 
buzz planer, adjustable on inclines, and it allows of instantly 
adjusting the machine for single surfacing only. 

Patented knife setting gages, which eliminate the neces- 
sity of other instruments or frequent measurements and 
insure absolute accuracy. These gages are quick acting and 
are adjustable to give the desired projection of knife over 
the lip of the cylinder. : 

Bottom cylinder with yoke draws out from working side 
to facilitate access to knives. 

Lever locking devices for cylinder yoke and side head 
frames; these obviate the use of wrenches and save con- 
siderable time. 

Both cylinders and matcher spindles double-belted. 

Simplicity of gearing and strength of feed. 

New system of weighted pressure, feed-rolls being all 
weighted from below and inside of frame. ‘ 

Center guide of expansion type to give more or less 
taper, as desired. Adjustable spring lever guides for each 
side to hold stock to guides. 

Surface and side chipbreakers and pressure bars provided 
with ample expansion to permit of deep grooving. 


fers should be assigned to thoroughly efficient and prac- 
tical men, who should rank with division superintendents, 
for a station will have an important effect on the reve- 
nues of a company. His title should be superintendent 
of transfer. His time will be fully occupied in adjust- 
ing the L. Cc. L. movement to the economic conditions ex- 
pected. He will make many recommendations as to 
changes in loading and consolidation, all of which must 
bear the stamp of intelligent study. 

Fourth.—To properly carry out the plan proposed, it 
would be necessary for the head of the general transfer 
to report direct to his general superintendent, the idea 
heing to give him the necessary authority to regulate the 
handling, loading and consolidation in that district, and 
to also confer through his general superintendent with 
the heads of other general and sub-transfers, both on his 
own and other lines. 

Fifth—Agents at sub-transfers should report to the 
Superintendent of Transfer in their respective districts 
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on all matters pertaining to transfer work. This would 
be necessary to bring about uniformity in the general 
work; and as the superintendent of transfer is to be held 
responsible by his general superintendent for satisfactory 
results, he is the one to regulate the loading of L. c. L. 
freight. 

Sixth.—These general transfer stations should be dis- 
tinct and separate from all other agency work. It will 
be impossible to get satisfactory results if any other 
agency work is required; wherever the combination i: 
attempted one or the other suffers the loss of the neces- 
sary direct care and watchfulness. 

Seventh.—On local trains there should be consolidation 
of “pick-up” tonnage destined to or beyond a sub or gen- 
eral transfer into one special] car, and on a minimum of 
five tons forwarded by first passing through train to the 
transfer. The common practice among local conductors 


Track Section ‘A’ 
Cars fromm South or West Loaded with East or North Bound. 


opening the car was located; and in other ways he could 
load freight to the advantage of the conductor and the 
receiving agent. Again, with a knowledge of what cars 
some other point is loading, he could load to take ad- 
vantage of their solid cars to points where he had not 
the tonnage to justify loading one. 

Day work is preferable to night work, and at a large 
number of transfer points the former would, under proper 
conditions, accomplish all that would be necessary. Night 
work is objectionable for several reasons, among which 
are: ~ 

First—Absence of the responsible head. 

Second—Additional cost. 

Third—Less effective control of men. 

Fourth—Increased opportunity for robbery. 

Whether day or night or both, good switching service is 
absolutely essential to economical work. The plan sub 


Track 


should contain pigeon holes measuring 6 in. square by 
12 in. deep, with a cross piece 2 in. by 6 in. at the top of 
each, numbered on left-hand corner to correspond with 
the track-space number occupied by the car in loading 
or unloading, leaving to the right of this number a black 
painted space 2 in. by 4 im. for chalking car numbers. 
Across the center of the case both horizontally and per- 
pendicularly are double-sized openings for waybills. 
These openings bear the train numbers in the same man- 
ner that the space numbers are shown on the smaller 
pigeon holes; the former for depositing outward train 
waybills (after all record is taken and they are ready to 
move, with the cars), and in the latter the yardman is 
to place the train waybills ready for the distributing 
clerk to assort, by the foreman’s track guide, into nigeon 
holes corresponding in number with the space locations 
of the cars. 


Section “0” 


Empty Cars to be Loaded South or West. 
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Track Section "Cc" 


Plan for a Freight Transfer House, with Numbered Track Spaces. 


of loading freight picked up on the road into the most 
‘onvenient car, brings about much trouble. 

EKighth.—The superintendent of transfer should have 
daily reports from all principal stations and junctions, 
of L. c. L. tonnage passing through or originating at these 
points. Tissue copies of the auditor’s daily forwarded 
report, so arranged in form as to provide for bulk-break- 
ing points, would furnish ample information for keeping 
in close touch with the movement of this class of freight. 

Ninth.—Skeleton maps should be provided, showing di- 
visions, general and sub-transfers, junctions and their 


NotrE.—D = door; W = windows. 


mitted greatly reduces the work of a switching crew, and 
enables them to give satisfactory service with a minimum 
amount of labor and time. 

Records are indispensable. I therefore submit three 
forms that will, in my opinion, make a complete record, 
satisfactory for all practical purposes: 

Form No. 1—Platform record. General foreman en- 
ters up his first record of the cars as shown in vertical 
letters, and second in slanted letters. 

Form No. 2—Waybill record. Record clerk first enters 
waybills received on this form as shown in vertical let- 


Form No. 3—Tonnage and bulk-breaking point. On 
completion of load for any car (notice to be given by 
foreman) the waybills are taken from pigeon-hole in dis- 
tribution case, checked, points to break-bulk ascertained, 
and tonnage footed up and entered on this form; after 
which they are enclosed in envelopes, addressed and placed 
in proper train box. 

These forms printed on loose sheets are preferable to 
books, for the reason that the necessary size would make 
handling of the books awkward. The sheets could be 
filed in day or week order, and in this shape obviate the 













































































































































































































































































Platform Record of Cars Handled: at.............-. 2. .----- ee, IANS Fer_______.. See: — Form No. |. 
Hour — Hour 
” Seal Record Unloading] Arrival | Placed. | Delay on | Junction Point | Loading] Placed |Delay at | Forwarding Loading 
Car Initials and Number!7 ine Door | Window ce | Train|Month| Hour Yard at | Received from} Space | Hour | Tfr Total | Train [Month | Condition| Clerk |Remarks 
Unloading Clerk | Condition | Seal | Seal No. | Hour} Day | Unloaded.| Transfer| Reloaded to No. |Loaded| Sta.Delay} Hour | Day of Car | Packer 
Penn RR. |3/2/8/6/0] PRR. | 221 | 22 146 7 8 7a \ Glexandria} 26 /2N 9 #72 8 Door | 3mith 
Jones Broken | 221 x oa | 30 Ha 4 New YorAé 4P /O GP | 30 80 Jones 
La&N 27/8/51] Lan | U7] x 9 | 8 | 8 Ta t Gtlanta | 4, | Va) wv \¥6/ | 6 | Oy | Milson 
Williams Indis 7 7 5a} 30 Oa 3 Mobile oP 3 7P | 30 Peters 
Record of Way Bills and Loading at._-----------------~-----------------Transter._..----------- Iss. Form No. 2. 
Way Bill | Originating Pint] Destination ' . z 3 Car Received in; | Car Loaded in 
Ne “Date Junction Point Junct Point Consignee Marks No Articles Weight Exceptions Uritendieg Glatt Gaksilng, Shake 
ia ia 
2277 New York |New Orleans | Williarns Bros. WW iS Gases / Case P.R.R. |3/2/8/6/0) 2 & WN. 2'7\8|5|/ 
8/25 | Clexandria] AHanta Co. — Dry Goods | |1/5)1/0/0 5/0 Jones Brown 
2278 “ Mobile Ala Brown & B Rolls oK 
8/25 " Gtlanta Peters | 20 | * | Oil Cloth |]0]0j0}o " ‘| |e ‘ “| |? 
1727 New Orleans NewYork | SmithJones | JAC - Bales © L.& N. /2/7/8) 5/1 RRR. 3)\2|\8\6|\6 
8/24 | Atlanta | Glexandria} — & Co. yoo | 20 | Cotten 1}o}o}o}o OK Williams Wathins 
174-2. “ Boston Mass. Wilkinson © Bales © Marks 
8/24 " Glexandria) Cotton Mills | B | * | Cotton \]ojo|olo} — Indistinct , he ° “| |e 
Record of Cars Forwarded, Break-Bulk Pointe and Tonnage at......------------—lransfer___..--19.._.-_. Forrn No. 3. 
Car Initials Leadin Total Car Junction Way Bill Record} Way Bills | Forwarding of Car 
and Number Space Tonnage Break Bulk} Point Contents |_ Forwarded _ | Mailed to : Conductor Remarks 
at Via No.} Train} Date | Agent at Train | Date} Hour 
P.R.R. |[3/2/8/016 LO BIOIO|/O|O} NewYork ({[Glexandria} Cotton , With Car | *72 8/s0°| 0% Palmer 
L.&N. /2/7/8/ 5/1 @0 ei 5i1 0 Mobile Atlanta Mdse 2 | 36 | 8/0} Atlanta #3) " 7% Watson 
Sample Freight-Transfer Records—Accompanying Paper by Mr. E. H. Lea. 


Norr.—Entries show 


connections, with all stations shown on the warehouse 
sde of the track; also a pamphlet giving the bulk break- 
iig points for all L. c. L. cars loaded at transfers and 
rincipal stations. The lack of territorial information 
mong those directly responsible for the phySical hand- 
‘ng of L. o. L, tonnage, is the prime cause of many costly 
!junders in loading. A clerk would not block thé wrong 


‘oor, if he knew on what side of the track the station first 





n in vertical letters represent the Inbound Record ; 


ters. The second record as, shown by slanted letters is 
made after the return of waybills by transfer clerks. After 
this record is taken the waybills are turned over to the 
distribution clerks to be assorted by transfer car numbers 
into a case with pigeon-holes corresponding in number 
with the number of the track space occupied by the car 
in loading, designated as “distribution case.” 

This “Distribution Case,” 54 in. high by 126 in, long, 


slanted letters, the Outbound. 


necessity of interrupting the record clerk when tracing. 

The following loading system would prove simple and 
effective : 

Equip each car being loaded and each division floor 
sign with a small wooden or tin box, numbered to cor- 
respond with the track or floor space numbers, to contain 
100 hard pressed waterproof paper chips 144 in- in diam- 
eter, bearing same number as the box. The latter to 
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be hung on car door frame protected from weather, and 
on the division swinging signs within easy reaching dis- 
tance. Clerks to be provided with white stick chalk for 
entering space numbers on a 2 in, x 17 in. blackboard, 
attached to and forming a part of the upper cross brace 
on trucks, so that when truck handles are perpendicular 
the blackboard will be in position for easy entering of 
numbers. After truck is loaded, the clerk enters the 
space number on the blackboard and calls off to the truck- 
man the number he has written, who repeats it; the 
truckman deposits the load where instructed and takes 
from one of the tin boxes at that point a chip, which 
should agree with the number he has on his truck black- 
board. On return to clerk it is compared and if the num- 
bers are alike the truckman has complied with his in- 
structions; if not the error can at once be adjusted. The 
plan compels the clerk to come to the truck to chalk 
the space number on the blackboard, and in doing this 
he would be more likely to examine marks of packages 
and thus check the freight more correctly. There are 
no tickets to be written, or previous instructions to be 
remembered by the clerk and his-whole attention can be 
given to his checking. If the numbers of track space loca- 
tions of cars to principal stations remain permanent, the 
clerks will readily commit them to memory, and make very 
few errors in entering numbers on truck blackboards. 


The cost of keeping blackboards in order is small; boxes 
and chips cost about 75 cents a car. 
The simplicity of this plan commends itself. A check 


clerk should not be expected to do much more than check 
his freight. Any additional work delays the movements 
of his truckmen, creates dissatisfaction among those paid 
by the ton, and the company pays for the lost time of 
those paid by the day. 

The success of these general transfers depends on the 
station and yard facilities furnished and the competency 
of those in charge. They can be made dividend paying 
institutions if properly handled. 

With satisfactory conditions there is no good reason 
why L. c. L. time should exceed Cc, L. time by more. than 
24 hours as a maximum and six hours as a minimum, 
provided reciprocal arrangements are made with direct 
foreign connections to load solid to general or sub-trans- 
fer points, and these cars are given the same movement 
as full loads between these points. It is not so much the 
loss of time at any one transfer point as the aggregate 
‘many unnecessary transfers. Our efforts 
should, therefore, be directed towards eliminating many 
of the present transfers. Even with the maximum delay 
‘which would include both a sub and a general trans- 
time, as compared with our 


delay at so 


fer handling) the L. c. L, 
present movement of this traffic, would under the plan 
herein outlined, be so greatly improved as to warrant 
the expenditure of any reasonable amount in the inau- 
guration ofan “inter-line transfer system.” 


The New Whitechapel & Bow Railway (London). 





The Whitechapel & Bow Railway, built jointly by the 
London, Tilbury & Southend and the Metropolitan Dis- 
trict, was formally opened for traffic June 1. It is about 
two and one-quarter miles long, runs below the surface 
for more than two-thirds of its length, and for nearly 
the whole of this distance the tunnel has been constructed 
by “cut and cover.” The only important exception is 
the section of about 50 yards passing under the Regent’s 
Canal, where the line is carried in two ‘cast-iron tubes, 
each 18 ft. in diameter. This was done because there 
was not sufficient head-room under the canal for the 
brickwork tunnel to be put in. For the same reasons 
girders and “jack” arches carried on cement side walls 
were employed for a-small section at the western end 
of the new line. 

For practically the whole of its length underground 
the railroad runs beneath that great thoroughfare of east- 
ern London which bears successively the names of White- 
chapel road, Mile End road, and Bow road. This thor- 
oughfare is so wide that a portion of it could be cut 
open without undue interference with the street traffic, 
and, the brick tunnel having been constructed in the 
cutting, the surface was then restored. At Bow Road 
Station the roadway was raised bodily 2 ft. to give 
headroom for the construction of the station, and dropped 
again when the underground work had been done. In 
taking up the roadway two or three miles of old sewers 
had to be cut out, and new ones in brick and concrete 
laid down. About two miles of gas and water pipes have 
also been reconstructed, some of the new pipes being 36 
in. in diameter. Where the new railroad joins the main 
line of the Tilbury Company, an old bridge carrying the 
latter over Campbell road had to be removed and a new 
one erected to carry the junction lines without interfer- 
ing with the traffic of the Tilbury Company. Close to 
this junction, moreover, seven arches had to be cut out 
of « brick viaduct carrying the Great Eastern Railway, 
and three girder bridges ‘substituted to carry that line. 
While this work was in progress-the Great Eastern Rail- 
way was temporarily diverted on a timber trestle bridge 
for a distance of 200 yds. The new line is to be worked 
at the outset by the District Company (old Under- 
ground.) A new direct system of communication will 


be provided right through London from west to east. 
Through trains will also probably be run between the 
West-end of London and Southend-on-Sea, while the city 
stations of the District Company will be utilized to re- 
lieve Fenchurch street from the pressure of the Tilbury’s 
suburban traffic. 


Even more important developments. & are expected from 
the starting of a goods and coal traffic over the whole 
length of the District system to and from the main trunk 
lines. In addition to its connections with the older lines 
from the north, the District has recently arranged a 
junction with the new Great Central line to London in 
the neighborhood of Harrow, which, in conjunction with 
the Whitechapel & Bow Railway, will provide the Great 
Central with a much-needed route to the London Docks 
and the East-end generally. It is further understood 
that the Great Western will make use of the new_route 
for through goods traffic. When the District Railway 
is electrified arrangements are to be made for goods trains 
to be hauled over it at night by electric locomotives; and 
the Tilbury Company is seeking Parliamentary’ powers 
to electrify its line as far as Hast Ham, so as.to fall in 
with the same scheme. Of course, in this event the 
Whitechapel & Bow Railway will have to be electrified 
also, and powers for this are already possessed. 








The Burroughs Adding Machine. 





A useful labor-saving device that has been developed 
within the past 10 years is the Burroughs adding machine, 
largely used in the accounting and auditing departments 
of railroads, banks and general business houses. The 
machine is a very ingenious piece of mechanism, actually 
performing some of the operations of the human mind. 
It adds figures and lists them with the greatest rapidity, 
enabling work of this kind 
to be done some five times 
faster than the most expert 
accountant can do it. By 
its use 300 items can easily 
be listed and added im a 
single hour. 

In using the machine the 
keys are pressed according 
to the values or amounts to 
be added and the handle is 
moved. The machine prints 
the various amounts _ suc- 
cessively in parallel col- 
umns on a wide sheet of 
paper, or on a long nar- 
row paper strip, as may be 
preferred. The items, 
whether there be 10 or 
10,000, are instantly footed 
whenever desired by simply 
pressing the “total”*> key 
and moving the lever. The 
machine does all the hard 
part, the drudgery, of ac- 
counting work, saving time, 
work and worry. It gives 
one clerk the efficiency of 
two or three, increasing his 
value and thereby decreas- 
ing his cost. It automatic- 
ally does the detail work, 
enabling him to give his at- 
tention to the more important matters. 

The Burroughs machine has been on the maiaieed 10 
years, and the machines seld during the early days of 
the company are in use to-day and operating as well 
as when ethey were first made. It is built throughout 
of the finest polished steel, in an excellently equipped 
factory, by expert mechanics, and is made to last a busi- 
ness lifetime, the utmost care being exercised in its con- 
struction. Its durability and accuracy have already 
been tested by years. of service. The machine is named 
after its inventor and is at present in use in some 10,000 
accounting and auditing departments. It is manufac- 
tured by the American Arithmometer Co., St. Louis, Mo. 





TECHNICAL, 


Manufacturing and Business. 

J. T. Rose, Contracting Manager of the Cotton State 
Bridge Co., Atlanta, Ga., tells us that application for in- 
corporation has been made for this company, with a cap- 
ital stock of $10,000, with the privilege of increasing to 
$200,000 at any time. The company will do a general 
manufacturing, contracting and engineering business, and 
for the present it is proposed to give special attention ‘to 
highway bridges. 

The Philadelphia Pneumatic Tool Co: is now working 
night and day in its new shops at Twenty-first .street 
and Allegheny avenue. On account of recent improve- 
ments to the Keller pneumatic hammers, the working 
capacity of the chipping and rivetting hammers is in- 
creased at least 25 per cent., and the vibration is reduced 
very materially. The company has recently taken large 
orders from the Southern Pacific Co., the Newport News 
Shipbuilding & Dry Dock Co., the Pennsylvania R. R., 
the Lackawanna Steel Co., and others. 


Iron and Steel. 
F. H. Clergue is reported as saying that the steel plant 
at the “Soo” is now in operation and turning out a large 
quantity of rails. ; 
During the month of May the output of the Tennessee 
Coal, Iron & Railroad Co.’s steel plant at Ensley, Ala., 
exceeded 15,000 tons and the shipments reached 13,500 
tons. 
The New Jersey Engineering & Supply Co., 





with of- 





fice in Passaic, has recently been incorporated with 
$50,000 capital, to deal in engineers and railroad sup- 
plies. 

According to statistics published by The Iron Age in 
its issue of June 12, the capacity of coke furnaces in op 
eration on the first of the month was only 337,492 tons, 
as compared with 345,627 tons on May 1. 

The old double-track iron bridge of the Pennsylvania 
across the Susquehanna River at Rockville, Pa., has bee: 
sold. It has been in use since 1874 and has 23 spans o/ 
160 ft. each, a total length of about 3,700 ft. 

Arnold D. Reece, formerly manager of the blast fur- 
naces at the Maryland Steel Company’s Works at Spar 
rows Point, Md., has been appointed to a similar posi 
tion at the Dowlais Iron & Steel Works, South Wales. 

The New Steel & Iron Co. was incorporated in Ney 
Jersey last week, with $100,000 capital. The incorpora 
tors are: John B. Wood, Horatio C. Wood and Arthw 
M. Wood, all of whom give their address as Camden 
N. J. 

At the annual meeting of the Illinois Steel Co., ir 
Chicago, on June 11, the following officers were elected 
President, E. J. Buffington; First Vice-President, T. W. 
Robinson; Second Vice-President, F. H. Foote ; Secre 
tary and Treasurer, T. J. Hyman. 


The New Process Steel Co., recently formed, will ho}: 
a meeting in Homestead, Pa., this week, to increase th. 
capital stock from $100,060 to $3,0Q0,000. The increas: 
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Burroughs Adding Machine. 


will be used for building three steel foundries, one forge 
shop and a blast furnace and other structures. 
Application is before the Dominion Government for the 
incorporation of the Canadian Iron & Foundry Co., to 
make car wheels and castings, with a capital stock of 
$150,000. The company at present is operating in the 
plant at Hamilton, recently bought from the Hamilton 
Wheel & Foundry Co. Robert J. Mercur is Manager. 


Vibration on the Central London Railway. 
It will be remembered that the vibration set up by the 
trains moving through the ‘“Tuppenny tube” in London 
caused the organization of a Government Commission to 
look into the matter, and some time ago we published the 
essentials of the investigations and findings of this com- 
mission. The main point was that the motors should be 
spring hung, and that motor cars would probably be bet- 
ter than electric locomotives for this work. We are in- 
formed now that the experiments which had been made 
with self-contained trains, that is, motor cars without 
locomotives, had been satisfactory, and the Consulting 
Engineer of the London Central Railway hag been or- 
dered to provide the necessary cars for the whole line. 


New Signals on the Pennsylvania. 
The Pennsylvania Railroad is introducing an extensive 
new interlocking switch and signal system in connection 
with its extensive improvements in West Philadelphia. 
New plants will be needed from Broad street to Fifty- 
ninth street, near Overbrook, and to the east end of the 
Mantua _Y, on account of the revision of the tracks. The 
Twenty-first street tower has been moved about two 
blocks west, close to the Schuylkill River. The next 
tower will be located at Thirty-first street, an entirely 
new location. This will control the trains passing the 
new passenger station at Thirty-second and Market 
streets, Another tower planned is for the low grade 
tracks connecting the Philadelphia, Wilmington & Balti- 
more with Broad street. There will be towers at the 
eastern end of the tunnel leading to the New York Di- 
vision, controlling trains on the Philadelphia Division 
of the main line and the main line of the New York 
Division; at the east and west ends of the Mantua Y, 
controlling trains passing between the New York and 
Philadelphia Divisions through the new tunnel recently 
made under the freight yards; at Fifty-second street, and 
at Fifty-ninth street, near Overbrook. In addition to 
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this work the automatic block system is being extended 
from Paoli westward to Downingtown, and from South 
street station to Wilmington. Automatic block signals 
will also be introduced on the Delaware River bridge 
line, from Frankford Junction to Camden.—Columbia 
(Pa.) News. 


Interlocking. 

The Railroad Commissioners of Iowa have just approved 
a new interlocking plant at Marshalltown, said to be the 
largest in the State. This plant has 65 levers and con- 
trols a crossing over the double-track of the Northwestern, 
two tracks of the Chicago Great Western and the single 
track of the Iowa Central, besides a number of switches 
in the yards of the Iowa Central .and Chicago Great 
Western. 


Pintsch Gas Lighting. 

We printed last week a table showing the number of 
Pintsch gas equipments now in service in the world. 
From that table (page 450) it will be seen that more 
than half of the passenger rolling stock of the United 
States is equipped for gas lighting, and that the in- 
crease during the year had been 1,500, or 9 per cent., 
in the United States. It will beeseen that all the pas- 
senger cars in the world so lighted number 112,000, and 
that the increase in the year had been 6,427. Since 1897 
there have been constant and costly efforts in the direc- 
tion of developing other methods of car lighting, but in 
hat time the Pintsch equipments have increased by 8,800 
cars, of which 8,300 have been in the United States alone. 
On the Continent the equipment had been pretty well set- 
iled before that time. 


The Gold Car Heating & Lighting Company. 

Che Gold Car Heating & Lighting Co., which has just 
been incorporated under the laws of the State of New 
York, with a capital of $1,000,000, has bought outright 
the entire business of the Gold Car Heating Co., of 
New York, Chicago and London, and also the entire 
business of the Gold Street Car Heating Co. It will 
take possession on July 1 of. the property of both of 
these companies, and, in addition to nearly one hundred 
patents owned by them, it has acquired a number of 
new and valuable patents covering electrical apparatus. 
The business of the Gold companies extends all over the 
world and just now the companies have a larger number 
of unfilled contracts on their books than ever before in 
the history of their business. The foreign business of 
the company is larger now than ever before, over 2,000 
sets of car heating apparatus being under construction 
for shipment abroad within the next three months, 
Among the large electric heater contracts recently re- 
ceived is one from the Louisville Railway Co. for over 
300 sets of car-heating apparatus, and orders from the 
Jersey Street Railways for about 100 equipments. A 
contract has recently been closed with the Metropolitan 
Street Railway of New York for electric heating appara- 
tus which will be a departure from anything of this 
character heretofore undertaken. The Gold companies 
have equipped nearly 40,000 cars and locomotives on 
about 500 railroads. 

‘There are no bonds on the new company and there is 
uo preferred stock. The capital is represented by 10,000 
shares of common stock of the par value of $100 each, 
fully paid and non-assessable, and the company has no 
other liabilities whatever. The net value of the property 
taken over by the new company is $1,090,000. Mr. 
Edward I. Gold, of New York city, has been elected 
President of the new company and made Chairman of 
the Executive Committee. All of the stockholders of the 
old companies are stockholders of the new company. The 
main office of the new company will be at Frankfort and 
Cliff streets, New York city. 


Rome Locomotive & Machine Works. 
At the annual meeting of the Rome Locomotive & Ma- 
chine Works, on June 12, the following officers were 
elected: President, H. Monkhouse; Vice-President, H. D. 
Cooke; Secretary, W. L. B. Hamon, and Treasurer, Ar- 
thur T. White. A semi-annual dividend of 3% per cent. 
was declared. Among other things transacted at the 
meeting it was decided to enlarge the works, thereby af- 
fording the company improved facilities and increasing its 
output. The Rome Locomotive & Machine Works are 
owned and operated by the Compressed Air Co. 
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Notes. 

The news comes from West Superior, Wis., that the 
Great Northern Railway refuses to accept from its con- 
nections any freight car not equipped with air-brakes, or 
unless it has at least a train pipe so that air-brakes can 
be connected through to cars behind. 

The New York Central now has four trains daily which 
run from New York to Chicago in 24 hours, namely: 
8:45 am., fast mail; 1 p.m., Chicago Limited; 4 p.m., 
Detroit and Chicago Special; 5:30 p.m., Lake Shore 
Limited. A condensed schedule of the 20-hour train is 
given in another column. 

On the morning of June 10 the car ferry “St. Ignace” 
overturned and sank at her slip at Mackinaw City. The 
boat had been loaded with cars of ore on one side only. 
This is the second accident of the kind at the Soo within 
a month. Freight transfers had to be suspended and pas- 


sengers were carried across the straits by thé steamer 
“Algoma.” 
At an adjourned hearing. to consider the subject of col- 


lecting statistics of ton-mileage and earnings of different 
commodities transported by railroads, the Interstate Com- 
merce Commission listened to the remonstrances of a num- 
ber of railroad accountants who said that the labor of 
compiling the required statistics would be excessive. Ac- 
cording to the newspaper reports, the Pennsylvania Rail- 
road claims that it could not produce the report which 
the Commission desires for less than $375,000 a year. 
The press despatches state, however, that the controller 
of the New York Central asserted that, with the Hollerith 
tabulating machine, in use in his office, the work could 
be done at a cost that would not be burdensome; there- 
fore his road made no protest against the proposed order. 


Traffic Notes. 


The Interstate Commerce Commission, in an opinion 
by Commissioner Fifer, has announced its decision in the 
case of Shippers’ Union of Phenix, Ariz., against the 
Atchison, Topeka & Santa Fe and others. The Santa 
Fe and the Southern Pacific reach Los Angeles, Cal., 
a point to which rates from the east are affected by water 
competition. Phenix is not on either of these through 
lines, but is connected therewith by two lateral lines, one 
on the north connecting with the Santa Fe at Ash Fork, 
and one on the south connecting with the Southern Paci- 
fic at Maricopa. On complaint that freight rates be- 
tween New York and other eastern points and Phenix 
are unjust in themselves and relatively as compared with 
rates to Los Angeles, the Commission holds that the evi- 
dence was insufficient to justify modification of long- 
standing through rates which also apply over other trans- 
continental lines throughout a great belt of territory and 
affect numerous localities and interests which have not 
been heard in this proceeding, and this being so the re- 
lief sought by the complainant is for the present denied, 
but the case is retained for further consideration pending 
the investigation and disposition of other cases involving 
the same general question. 


A Long Strike Ended. 

One of the longest strikes on record has just been 
amicably settled between the Allis-Chalmers Co., of Chi- 
cago, and its employees. By the terms of the agreement 
the men receive an increase in wages, have a shorter 
workday granted, and are to be paid time and a half 
for overtime. The strike has been in progress for over 
a year, having been begun May 30, 1901, and has been 
prosecuted with the utmost energy. The original wage 
demand was for a 12% per cent. increase, and as the 
grant amounts to approximately 11 per cent. the em- 
ployees consider that they got practically what they asked 
for. Something over 300 men were involved, including 
machinists, blacksmiths, iron-molders and pattern-makers. 


Fast Trains in Europe. 

There have been some recent accelerations on the Lon- 
don & North Western which give 11 new runs at 5+ 
miles an hour and over. The fastest is from Litchfield to 
Euston, 116% miles in 125 minutes, or a speed of 55.9 
miles per hour. A new service is inaugurated between 
Birmingham and London, the 113 miles being run in 125 
minutes, or a speed of 54.2 miles per hour.- 

Further details from the Northern of France show 
some fine speeds. The fastest start-to-stop run is from 
Arras to Douai, 154% miles in 15 minutes, or a speed of 
62 miles per hour. The longest and fastest start-to-stop 
run is from Paris to Arras, 120 miles, in 117 minutes, 
or a speed of 61.5 miles per hour. This is probably the 
longest start-to-stop run scheduled over 60 miles an hour. 
The timing of the morning trains from Aulnoye are 55, 
56.6, 52.5, 58 and 56.5 miles per hour, start-to-stop. 
There are still other brilliant bursts of speed. 

R. HOPE. 


The Irrigation Bill. 

The House of Representatives on June 13 passed the 
irrigation bill previously passed by the U. S. Senate, and 
on June 14 the Senate agreed to some amendments made 
by the House, which finally passed the bill. The bill, 
as passed, creates a reclamation fund from the sale of 
public lands in Arizona, California, Colorado, Idaho, 
New Mexico, North Dakota, Oklahoma, Oregon, South 
Dakota, Utah, Washington and Wyoming, less the 
amount paid to local land officers and 5 per cent. due the 
State under existing law for educational purposes, the 
rest to be used for the construction and maintenance of 
irrigation works in the States and Territories named 
above. Any deficiency in allowances made to agricultural 
colleges caused by this disposition of public lands is to be 
paid them from the Treasury, and the Secretary of the 
Interior is authorized to examine, survey and build the 
irrigation works, using the reclamation fund for that 
purpose and to report the cost to Congress at each ses- 
sion. ‘Ne right to the use of water for land in private 
ownership shall be sold for a tract exceeding 160 acres to 
any one land owner and no such right shall permanently 
attach until all payments therefor are made and no such 
sale shall be made to any land owner unless he is a 
bona fide resident on such land or occupant thereof re- 
siding in the neighborhood of said land.” State control 
over waters of non-navigable streams such as are used in 
irrigation is required. 


The Piraeus-Larissa Railroad. 


Consul F. W. Jackson writes from Patras under date 
of April 2 that the general supervision of building this 
proposed line in Greece has been given to the Batignol 
Construction Co., of Paris. 


The Steel Corporation Injunction. 


On Monday of this week Vice-Chancellor Bmery, of 
the State of New Jersey, gave a decision in equity grant- 
ing an injunction against retiring the preferred stock of 
the United States Steel Corporation. The decision is, 
however, subject to appeal. In the opinion of the Court 
the Steel Corporation had no authority, prior to the act 
of March 23, 1902, to carry out a plan of this nature, 
because it is a plan for the preferential distribution of 
capital, and not a plan for an equal ratable distribution 
among all the preferred stockholders. The distribution 
of the capital released is solely among those who consent 
to take bonds and is clearly preferential. Before the 
passage of the act referred to, expressly authorizing the 
retirement of the stock of any holder by redeeming the 
same out of bonds, ‘no such preferential right existed, but 
in the opinion of the Court this act ig unconstitutional. 
Therefore, the corporation can derive no authority from 
it, and is enjoined from the execution of the plan. 


The Washington Union Station. 

The House Committee on the District of Columbia 
gave a hearing, June 12, on the bill providing for a 
union railroad station in Washington. John P. Green, 
First Vice-President of the Pennsylvania, and George EF. 
Hamilton, attorney for the Baltimore & Ohio, were both 


heard. Mr. Green said the Pennsylvania had for many 
years been considering the question of providing better 
terminal facilities in the city. While the railroads hac 
no initiative interest in the pending bill, they were sat- 
isfied with it, although it would increase the cost of their 
terminal facilities from the present cost of 40 cents a car 
to $1.20 a car. Mr. Green said the present plan woul’ 
cost the roads $3,500,000 more than the plan provided for 
by the bill which became a law last year. He said that 
for the Pennsylvania alone the proposed improvement 
would cost $8,000,000. The roads had been satisfied to 
go ahead under the law of last year, but they were will- 
ing to incur the increased expenditure provided for by 
the pending bill in order to get a union station and pro- 
vide the city with a magnificent building. G. E. Hamil- 
ton, speaking for the Baltimore & Ohio, said that com- 
pany at first preferred the bill of last year, which pro- 
vided for separate stations, but it has now reached the 
conclusion that the plan for a union station is right 
and ought to be carried out. He said that the additional 
cost to the Baltimore & Ohio under the pending bill, as 
compared with the one that passed last year, would be 
$300,000, 


LOCOMOTIVE BUILDING. 





The Bush Co., Ltd., is having one locomotive built at 
the Baldwin Works. 

Ihe lowa & St. Louis has ordered two consolidation 
locomotives from the Kaldwin Locomotive Works. 

The San Pedro, Los Angeles & Salt Lake is having 
two locomotives built, at the Schenectady Works of the 
American Locomotive Co. 

The St. Louis, Kansas City & Colorado is having four 
locomotives built at the Baldwin Locomotive Co., and 
10 at the Cooke Works of the American Locomotive Co. 

The Terre Haute & Indianapolis order for four engines 
building at the Schenectady Works of the American Lo- 
comotive Co., reported in our issue of June 6, calls for 
simple engines of the Atlantic type; total weight, 160,000 
Ibs.; weight on drivers, 92,000 Ibs.; cylinders, 20% x 
26 in.; 78-in. drivers; wide fire-boxes, with a working* 
steam pressure of 200 lbs.; number of tubes, 338, with 
outside diameter of 2 in.; fire-box of carbon steel, 100 
in. long and ‘63% in. wide; tank capacity for water, 
7,000 gal.; coal capacity, 20,000 Ibs. ‘Che special equip- 
ment includes Westinghouse American air-brakes, Cam- 
bridge steel] axles, National hollow brake-beams, cast-iron 
brake-shoes, Tower couplers, Sellers injectors, United 
States metallic piston and valve rod packing, Coale safety 
valve, Leach sanding devices, Latrobe driving wheel tires 
and McKee-Fuller truck-and tender-wheel tires, 

The Wheeling € Lake Erie has ordered 32 locomotives 
from the Baldwin Locomotive Works: Two simple four- 
wheel switch engines, four simple six-wheel switch 
engines, eight eight-wheel simple passenger engines and 
20 two-cylinder compound consolidation engines. The 
two four-wheel switch engines will weigh 81,000 lbs. and 
have 17 x 24 in. cylinders, 48 in. drivers, straight boilers 
with a working steam pressure of 175 lbs., 186 charcoa! 
iron tubes, outside diameter 2 in., length 11 ft. 1 in.; 
fire-box 65 x 34% im. of carbon steel; tank capacity 
3,000 gal. of water and five tons of coal. The six six- 
wheel switch engines will weigh 107,500 Ibs. and have 
18 x 24 in. cylinders, 51 in. drivers, straight boilers with 
a working steam pressure of 180 lIbs., 193 charcoal iron 
tubes, outside diameter 2 in., length 13 ft. 3 in.; fire-box 
65 x 34% in. of carbon steel; tank capacity 3,500 gal. 
of water and 5% tons of coal. The eight eight-wheel 
passenger engines will weigh 134,000 Ibs. with 90,000 Ibs. 
on the drivers, and have 19 x 26 in. cylinders, 72 in. 
drivers, extended wagon top boilers with a working steam 
pressure of 200 Ibs., 310 charcoal iron tubes, outside 
diameter 2 in., length 12 ft. 5 in.: fire-box 108 x 40 in. 
of carbon steel, tank capacity 6,000 gal. of water and 
eight tons of coal. The 20 consolidation engines will 
weigh 185,000 Ibs. with 163,000 Ibs. on the drivers, and 
have 23 and 35 x 32 in. cylinders and 57 in. drivers, 
extended wagon top boilers with a working steam pressure 
of 200 Ibs., 326 charcoal tubes, outside diameter 24 
in., length 14 ft. 6 in.; fire-box 108 x 71% in. of carbon 
steel; tank capacity 6,000 gal. of water and 10 tons of 
coal. The special equipment for all includes Westing- 
house air-brakes, Sterlingworth brake-beams, Tower 
couplers, Wheeling & Lake Erie standard headlights, Ohio 
injectors, Paxton-Mitchell piston and valve rod packings, 
Coale safety valves, Leach sanding devices, Nathan triple - 
sight-feed lubricators, Latrobe driving wheel tires, stand- 
ard steel truck wheels, Griffin tender wheels for consol- 
idation engines. all bearings of Damascus nickle bronze, 
Richardson balanced valves, Alexander track replacers 
and Keasby Mattison lagging. 





CAR BUILDING. 


The Maine Central is having 50 freights built at the 
Laconia Car Works. 

The El Paso & Southwestern is having 50 freights 
built by Haskell & Barker. 

The Pittsburgh Coal Co. has ordered 100 coal cars from 
the American Car & Foundry Co. 

The American Car & Foundry Co. has miscellaneous 
orders for 20 box and 20 logging cars. 

The Missouri Pacific has ordered 1,500 box and 500 
coal cars from the American Car & Foundry Co. 

The St. Louis & San Francisco has ordered 10 auto- 
matic dump cars from the American Car & Foundry Co. 

The Iowa & St. Louis has ordered 2,000 40-ton coal 
cars from the American Car & Foundry Co., instead of 
500, as reported in our issue of June 13. 

The Mexican Central order for 50 freight cars, reported 
in our issue of June 6, should be credited to the Mt. Ver- 
non Car Co., and not to the American Car & Foundry Co. 

The Chesapeake €& Ohio specifications for 1,000 cars, 
reported in our issue of June 13, should read Corning 
brake-shoes used in connection with Pressed Steel brake- 
beams. 

Kelley Bros., Snowshoe, Pa., have bought from F. M. 
Hicks: 35 hopper bottom gondolas, rebuilt by the Hicks 
Locomotive & Car Works. The Hicks Locomotive & Car 
Works report four other small orders besides that of 
Kelley Bros. 

The Chicago, Kalamazoo & Saginaw has ordered 20 box 
ears of 60,000 Ibs. capacity from the American Car & 
Foundry Co. for September delivery. These cars will be 
36 ft. long, 8 ft. 6 in. wide and 8 ft. 3 in. high, inside 
measurements. 

The Tennessee Central has ordered from the American 
Car & Foundry Co. 150 gondolas, 100 flat cars, 50 box 
cars and five cabooses for November deliverv. . These cars 
will be 40 ft. long, with American Steel Foundry Com- 
pany’s steel body bolsters. 
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Uhe Norfolk & Western order for 25 coaches with the 
Harlan & Hollingsworth Co., reported in our issue of 
June 6, are for September and October delivery. They 
will be 53 ft. long over end s...s. The special equipment 
includes steel axles, Westinghouse brakes, Gold heating 
system, Pintsch light, Edwards wide vestibule platforms, 
French springs, and Norfolk & Western standard trucks 
and wide vestibules. The wheels will be cast-iron. 

The Rodger Ballast Car Co, has received an order from 
the St. Louis & San Francisco for 98 convertible center 
and side dump ballast coal and flat bottom gondola cars; 
also two standard double plow distributing cars. The 
convertible features of this car practically gives three 
standard cars in one. The cars will be equipped with 
Common Sense bolsters, Westinghouse air-brakes, Ster- 
lingworth brake-beams and Miner tandem draft rigging 
built on M. C. B. standards throughout. 

The Iowa Central order for cars to be built at the Pull- 
man Works, reported in our issue of May 30, calls for 
two chair cars and two coaches, with wide vestibule. 
Length, 60 ft. over sills; width, 10 ft.; height, 14 ft. 
74% in. The special equipment ‘includes Streeter steel- 
back brake-shoes, Westinghouse brakes, with slack ad- 
juster; Fulton brasses, National couplers, Gold heating 
system, McCord journal boxes and journal box lids, and 
Gould steel Z bar platforms. ‘Che wheels are Boies 36-in. 
steel-tired. 

The International & Great Northern order with the 
American Car & Foundry Co. calls for three dining cars, 
November delivery. The cars will be 60 ft. long, 9 ft. 
wide and of standard height. she special equipment in- 
cludes National-Hollow brake-beams, Westinghouse air- 
brakes, Phosphor bronze brasses, National couplers, Bur- 
rowes curtain fixtures, Westinghouse friction draft rig- 
ging, International & Great Northern standard dust 
guards, Safety heating system, International & Great 
Northern standard paint, A. French Spring Company’s 
springs, and International & Great Northern standard 
trucks. 

The Cincinnati, New Orleans & Texas Pacific order 
with the American Car & Foundry Co. reported in our 
issues-of May 16 and 380 and June 13 has been closed 
and calis for 825 miscellaneous cars; 200 of which will 
be box cars of 60,000 ‘Ibs. capacity, the balance being 
coal and flat. The box cars will be 36 ft. long, 8 ft. 6 in. 
wide and 8 ft. high. The special equipment includes 
Buckeye couplers, Sterlingworth brake-beams, Westing- 
house air-brakes, Hein couplers, Cincinnati, New Orleans 
& Texas Pacific Railway Company’s standard door fast- 
enings, Jones doors, Thornburgh draft rigging, Winslow 
roofs, French springs and arch bar trucks. 

The Chicago & Western Indiana has ordered 250 gon- 
dola cars of 80,000 Ibs. capacity from the Haskell & 
Barker Co. These cars will be equipped with Westing- 
house trucks, Detroit couplers, side dump doors and end 
gates. The order for 50 box cars, reported in our issue 
of June 6, was given by the C. & W. I. to the Pullman 
Co., for use on the Belt Ry. of Chicago. These cars will 
be 60,000 Ibs. capacity; length, 36 ft. 1014 in.; width, 9 
ft. 2 in.; height, 8 ft., inside measurement, to be built 
of wood with wood underframes. Special equipment in- 
cludes M. C. B. axles, Simplex bolsters, National hol- 
low brake-beams, Westinghouse brakes, M. C. B. brasses, 
Gould couplers, Dunham doors, Gould draft rigging, Chi- 
cago roofs, old style, and standard arch bar trucks. 

The Erie has ordered 10 express cars from the Amer- 
ican Car & Foundry Co., to be 60 ft. long, inside meas- 
urement, and 60 ft. 8%4 in. over end sills; width, 9 ft. 1 
in., inside measurement; 10 ft. 14% in. over eaves; height, 
14 ft. 2% im from rail to top of car, to be built of wood 
with wood underframes. Special equipment includes 5 
x 9 M..C. B. standard steel Erie axles, double wrought- 
iron body bolsters, National hollow brake-beams, Westing- 
house schedule “P” brakes, 5 x 9 M. C. B. standard Erie 
brasses, Janney Buhoup couplers, two 5-ft. sliding doors 
on each side of car, Standard Coupler Co. draft rigging, 
Gold heating system, cast-iron journal boxes with pressed 
steel Morris lids, Pintsch and Hicks & Smith light, helical 
triplet equalizer springs and double elliptic bolster springs, 
and Erie standard six-wheel trucks. 

The Chesapeake & Ohio order with the American Car 
& Foundry Co. for 100 coke and 100 flat cars, reported 
in our issue of June 6, has been increased to 200 coke 
and 200 flat cars, to be built at the Huntington Works. 
These cars are for September and October, 1902, delivery. 
The coke cars will be 60,000 Ibs. capacity ; length, 36 ft. ; 
width, 8 ft. 1% in.; height, 7 ft. 434 in., inside meas- 
urement, to be built of wood with wood underframes. 
The flat cars will be of 80,000 Ibs. capacity; length, 38 
ft. 5% in.; width, 8 ft. 9 in., to be built of wood with 
wood underframes. The spec ial equipment for both classes 
of cars includes Diamond brake-beams, Corning brake- 
shoes, Westinghouse air-brakes, Atlantic Brass Company’s 
brasses, Tower couplers, Miner draft rigging and Railway 
Steel Spring Company’s springs. The flat cars will have 
Pressed Steel Car Company’s bolsters, and the coke cars 
Cc, & O. arch bar bolsters. 


The St. Louis & San Francisco order with the American 
Car & Foundry Co., reported in our issue of June 13, in- 
cludes besides the box cars mentioned, three combination 
baggage and mail and six postal cars. The baggage and 
mail cars will weigh 89,000 lIbs.; length, 66 ft.; width, 
9 ft. 10 in.; height, 6 ft. 444 in. The special equipment 
includes M. C. B. standard axles, Lawler’s brake-beams, 
quick-action automatic air-brakes, M. C. B. standard 
brasses, Janney couplers, Lawler standard door fasten- 
ings, New York § Safety Car Heating & Lighting Company’s 
heating system, and Frisco standard six-wheel trucks. 
These cars have no platforms but a vestibule chafing plate 
is attached, without diaphragms. The postal cars will 
weigh 98,300 Ibs. and be 60 ft. 8% in. long over end sills; 
width, 9 ft. 10 in. over side sills; height, 6 ft. 6 in. from 
top of sill to bottom of plate. Special equipment includes 
M. C. B. lead lined brasses, Janney couplers, American 
Car & Foundry Company’s draft rigging, basswood and 
leather dust guards, stub end platforms, Detroit springs 
and six-wheel trucks. 


The Illinois Central order reported in our last issue 
should read 800 box cars from the American Car & Foun- 
dry Co., and 200 from the Mt. Vernon Car Co., these cars 
to be of 80,000 Ibs. capacity, for October delivery. 
Length, 36 ft.; width, 8 ft. 6 in.; height, 8 ft., imside 
measurements. The special equipment includes Simplex 
bolsters, Lappin brake-shoes, Westinghouse air-brakes, 
Hewitt Mfg. Co. brasses, Trojan couplers, Security doors, 
Gould draft rigging, Sherwin-Williams paint, Chicago 
roofs, Railway Steel Spring Company’s springs, and Fox 
& Kindl trucks. Five hundred 60,000 Ibs. fruit cars have 
also been ordered from the American Car & Foundry Co. 
for October delivery. These cars will be 36 ft. long, 8 
ft. 6 in. wide and 8 ft. high, inside measurements. The 
special equipment includes Common Sense bolsters, Lap- 
pin brake-shoes, Westinghouse air-brakes, Hewitt Mfg. 
Co. brasses, Buckeye couplers, Security doors, Gould draft 
rigging, Sherwin-Williams paint, Hutchins plastic roofs, 
Railway Steel Spring Company’s springs and Kindl 
trucks. 


BRIDGE BUILDING. 


ALABAMA.—On June 10 a bi was introduced in the 
U. 8. Senate authorizing the Pensacola, Alabama & Ten- 
nessee Railway to build a bridge across Alabama River, 
in Wilcox County, Alabama. 


ALBION, IND.—Bids are wanted July 8 by ee A. 
Huston, County Auditor, for some stone and steel bridges, 
ranging from 22 to 80 ‘tt. ; also for seven jobs of stone 
abutments. 


ARKANSAS.—The U. S. Senate on June 10 passed the 
bill authorizing .the Newport Bridge, Belt & Terminal 
Ry. to build a bridge across White River, in Arkansas. 
(June 6, p. 420.) 

ARTEMUS, Ky.—Bids will be wanted in a short time 
for an iron and stone bridge over Cumberland River, 375 
ft. long, at an estimated cost of $15,000. Address J. 
H. Davis, Barboursville, Ky. 

BINGHAMTON, N. Y.—The Town Board of Union has 
decided to span Hooper Creek with a new steel bridge, 
according to plans made by State Engineer Bond. 

Boston, Mass.—William Jackson, City Engineer, 

writes us that the plans for the steel superstructure of 
the Atlantic avenue bridge are not yet prepared. The 
Broadway bridge plans are partly done and part of the 
work will probably be advertised within a short time. 
(June 6, p. 420.) 
The House of Representatives on 
June 10 passed the bill authorizing the Commissioners of 
Crow Wing County, Minn., to build a bridge across 
the Mississippi River between Pine River and Dean 
Brook. (April 18, p. 293.) 

BuckingHaM, Va.—The Chesapeake & Ohio, accord- 
ing to report, has offered to join with the county in build- 
ing a $9,000 bridge over- James River, at Wingina. 

Burrato, N. Y.—See Brig’ R? “under “Railroad Con- 
struction.’ . 

CALDWELL, IpAHO.—We are told bids are wanted Sept. 
9 by Edgar Meek, Clerk,* for a combination bridge -352 
ft. long. 

CipaLtiaA, La.—The Police Jury of Concordia Parish 
wants bids July 14 for building three bridges. James 3A 
Fagan, President. 

CLaIRTON, Pa.—The Elizabeth & Clairton Bridge Co., 
of Pittsburgh, was incorporated in Pennsylvania June 9. 

COLENDALE, WASH.—Bids are wanted July 10, ac- 
cording to report, for abridge over Swale Creek. a 
Spoon, County Auditor. 

DANVILLE, ILt.—It is said that Professor M. S. 
Ketchum, of the University of Lllinois, estimates that 
a bridge over ee aa fork. of , Vermillion River will 
cost about $140,006 

DayTON, remnant Ee for $140,000 will be sold on 
July 7 to pay for the proposed bridge over Great Miami 
River at Main street. Bids will probably be wanted in 
the near future for construction. 
™ DESERONTO, ONT.—An officer of the Bay of Quinte 
Ry. tells us that the bridge proposed over the Bay of 
Quinte will be a truss structure 2,100 ft. long, for which 
the plans are not yet made. 

ENGLEWOOD, N. J.—The Bergen County Board of Free- 
holders has let a contract to F. R. Long & Co., of 
Hackensack. for the Clifton avenue bridge over the Pas- 
saic, the price being $38,90 

Eriz, Pa.—It is said that the “Nickel Plate” has sub- 
mitted plans to the city authorities for a new bridge over 
State street, replacing the present structure. 

GUTHRIE, OKLA. T.—The Governor has forwarded re- 
quisitions to the Interior Department for the following 
bridges: Over Washita near Cobb, $4,600; another 
bridge over Washita costing $3,490. Another bridge is 
proposed over Cache at a cost of about $2,100. A bridge 
over East Cache Creek is to cost $3,500; a bridge over 
West Cache Creek, $3,470. The Department has already 
authorized three bridges in Kiowa County, each costing 
less than $1,000 

HAMMOND, IND.—A bill has been introduced in the 
United States House of Representatives authorizing the 
New York, Chicago & St. Louis and the Erie Railroads 
to build a drawbridge across the Calumet River near 
Hammond, about 500 ft. east of the Illinois-Indiana State 
line, and 100 ft. east of the present bridge. The bill also 
permits the Chicago & State Line road to build a bridge 
over the river at a point near Cummings as a substitute 
for the two bridges how there. - 

HartTrorD, Conn.—Members of the Connecticut River 
Bridge & Highway District Commission are reported as 
saying that they have given up the idea of building a 
stone bridge between Hartford and East Hartford, and 
that plans are already being reconsidered for a steel 
structure. 

HARTSELLS, ALA.—We are told that bids will be wanted 
by Oct. 1 by the County Commissioners at Decatur, for 
a steel bridge 160 ft. long over Cedar Creek. Wm 
Skeggs, Judge of Probate. 

Harvey, lowa.—A highway bridge will be built over 
the Des Moines this season. Address R. A. Pellmar, 
County Supervisor. 

HAYMARKET, VA.—Bids are wanted July 30 by the 
County Clerk at Manassas for a steel bridge over North 
Fork at ng 

HERKIMER, N. Y.—The State Railroad Commissioners 
have determined that the Utica & Mohawk Valley Ry. 
shall cross the tracks of the New York Central by an 
overhead bridge. 

HicH SHoats, GA.—Bids are wanted July 1 by C. M. 
Harrison, County Clerk, Monroe, Ga., for a steel bridge 
345 ft. long over Appalachee River. ‘He will be glad to 
hear from bridge builders in the meantime. 

IowA.—The House of Representatives on June 10 
passed the bill authorizing a pontoon bridge across the 
Missouri river, between Cass County, Neb., and Mills 
County, Iowa. (May 30, p. 402.) 

IrnHaca, N. Y.—It is said bids will be wanted soon for 
the steel bridge to be built over Six-mile Creek at Albany 
street. Estimated cost, 

JerRsSEY Ciry, N. J.—The Pennsylvania R. R. will 
build a bridge over Erie street between Fifth and Sixth 
streets. The company is widening the freight road along 
Sixth street, and it is necessary to build extra trestles at 
each street crossing. 

Krneston, N. C.—A bill was introduced in the House 
of Representatives, on June 11, authorizing the Kingston 
& Jacksonville R. R. to build a bridge across Neuse 
River, at or near Kingston, N. C. 

LANCASTER, PA.—We are told that contraets for the 
bridge work, for which bids were opened May 16, have 
not been let, and there is now no likelihood of any new 
bridges being built in Lancaster County this year. A. 
B. Hassler, County Comptroller. (April 25, p. 313.) 











Los ANGELES, CaL.—The: contract for the through 
truss bridge over Los Angeles River for the Southern 
Pacific Co. is let to the American Bridge Co. It is to 
consist of three spans of 115 ft. each. 

McKeesport, Pa.—It is aot gg that the Pitts- 
burgh, McKeesport & Connellsville Ry. will build a via- 
duct over the Baltimore & Ohio and the Pittsburgh & 
Lake Erie tracks at Riverton street. 

Mapison, Va.—We are told that a bridge 160 ft. long 
will be built over Robinson River by Madison County, 
but it is not stated when bids will be wanted. 

MENOMONEE, WIs.—A steel bridge is proposed over 
Rea. Cedar River at Sand Creek at a cost of about DOW, 
No date is set on which to get bids) W. E. VanBrunt, 
at Sand Creek, can give information. 

MONROE, WIs. —We are told that bids will probab), 
be wanted in November by Philip Allen at Browntow1n, 
for a steel bridge in Cadiz Township, at a cost of abou: 
MontTAGUB, TEXAS.—Bids will be wanted soon by J. 
M. Singleton for a steel bridge about 100 ft. long over 
Farmers Creek near Spanish Fort. 

NASHVILLE, TENN.—Gustav Bottinger, Chief Engi 
neer of the ‘lennessee Construction Co., building the ex- 
tension of the Tennessee Central, writes us that he has 
just received bids for a steel bridge 650 ft. long over 
Cumberland River one mile west of Nashville. It is tu 
consist of two pin-connected through trusses of 165 ft., 
and 185 ft. from center to center of pins, and one pin- 
connected through draw span 300 ft. from center to 
center of pins. The total cost will be $125,000 

OmeEk, Micu.—A steel bridge is proposed in Miteme: 
Township. Address Wm. Price, Supervisor, Turne:, 
Mic 

Puituiespure, N. J.—The special committee of th 
Board of Freeholders on building and repairs to count 
bridges has ordered bonds issued to the amount of $25,0U)) 
to be sold within the next five months to pay for necessary 
work. 

PirrspuRGH, Pa.—Viewers appointed to inquire int» 
the necessity ot building new bridges over certam streams 
have reported to the Court of Quarter Sessions in favor 
of these bridges: Over Robinson’s Run, Collier Town 
ship; over Deer Creek, Richland Township, and over 
Miller’s Run, LaFayette Township. 

RicHMOND, QuUE.—Richmond has voted to build a new 
bridge over the St. Francis River, in accordance wit! 
a bill passed by the last meeting of the Legislature, anc: 
to cost about $14,400. _ Address E. F. Cleveland, Sec 
retary. 

hkocuEestTerR, N. H.—In regard to the report that ai 
iron bridge will be built over Salmon Falls Kiver, we ar 
told that no such structure is proposed this year. (Ma) 
Y, p. 352.) 

Kocky Mount, Va.—The County Commissioners ar 
considering building steel bridges over several streams il 
I'ranklin County, but have not yet decided as to the cost. 

Sr. Cuartes, Itt.—A bridge will be built over Fox 
River, according to report, by the Elgin, Aurora & South- 
ern ‘Traction Co. 

Sanpy Hii, N. J.—The Commissioners of Washing- 
ton and Saratoga Counties are considering building a 
new bridge over the Hudson Kiver at a cost of about 
$36,000. 

San Jose, Cau.—The County Treasurer has been or- 
dered to set aside $2,500 to pay for a bridge over Sara- 
toga Creek at Longbridge. 

SAVANNAH, Mo.—Contracts will be let at the court 
house July «, for 12 bridges of various sizes. J. LE. 
Schnitzius, Road and Bridge Commissioner. 

Soutu Benp, Inp.—Contracts for bridges are soon to 
be let by the Indiana Ry. Alonzo J. Hammond, City 
Engineer, is the Chief Engineer for the company. (Nee 
Railroad Construction column. ) 

SPRINGFIELD, ILt.—The Chicago & Alton, according to 
report, has had surveys made at Highth street and Hast- 
man avenue for a viaduct and it is said bids will prob- 
ably be wantep soon. 

TEN The House of Representatives on June 
10 a the bill authorizing the Harriman Southern 
R. R. to build a bridge across the Tennessee River, ia 
Tennessee. (May Y, p. 852.) 

The House of Representatives also passed on June 1) 
the bill authorizing a bridge across the Cumberland 
River, in Davidson County, ‘Tennessee, by the Nashville 
Terminal Co. (April 4, p. 256.) 

Toronto, Ont.—York County Council will build a 
steel bridge over the Maskinonge River. 

WAKEFIELD, QurE.—The town council is authorized to 
raise a loan of $3,000 for an iron bridge at the head of 
Peche Rapids, to be 220 ft. long, on concrete founda- 
tion, to cost $10, 

WASHINGTON, D. C.—A bill has been introduced in 
the House of Represe ntatives providing for a_ bridge 
across the east branch of the Potomac River from the 
foot of Capitol street to Congress Heights. The work 
is to be done by the District Commissioners at a cost 
not to exceed $500,000 

WESTMORELAND, Kan.—Bids are wanted July 10 at 
the office of the County Clerk, A. P. Scritchfield, for 
building a steel bridge. 

WINCHESTER, IND.—Bids are wanted June 21 by the 
Board of County Commissioners for eight bridges of 
various sizes. Geo. Warner, Chairman. 

WuinnreeG, Man.—The Canadian Pacific is calling for 
tenders for bridges at St. James and Headingley. 


Other Structures. 

ATLANTA, GA.—The St. Louis Car Wheel Co., of St. 
Louis, Mo., will build a wheel foundry at Atlanta, the 
foundry building being 230 ft. long and 95 ft. wide, 
with wings for the engine end boiler house. The cost of 
the plant is estimated at $75, 

CuEsteR, Pa.—The ieee Mfg. Co., capitalized at 
$200,000, it is said, will build an iron works in this city. 
J. D. Howery is President, and Wm. H. Berry is Treas- 
urer. The main building will be 544 ft. long and 106 ft. 
wide. 

Fort Worru, Trexas.—The International & Great 
Northern ig reported to have bought 60 acres of ground 
as a site for its proposed shops. 

HAmMILtTon, Ounto.—The Cincinnati, Hamilton & Day- 
ton, it is said, will build a new freight depot in Hamil- 
ton this summer. 

INDIANAPOLIS, IND.—A local report says contracts 
are being let by the Superintendent of Motive Power 
ofthe “Big Four” for improvements at a number of 
rouldhouses. Plans are being made to increase the size 
of the Brightwood roundhouse. The contract for enlarg- 
ing the roundhouse at Ivorydale is let to L. B. Milliken. 
of Indianapolis, and the improvements at Delaware and 
Springfield has been let to T, E. Hill, of Chicago. 
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OnemDaA, N. Y.—The M. L. Ryder Building Co. of 
Albany have the contract for the new New York Central 
station at Oneida, to cost $30,000. The building will be 
114 ft. long, 43 ft. wide and one-story high. Besides the 
depot, other improvements are to be made at Oneida. 

PITTSBURGH, Pa.—The Kiver & Railroad Terminal 
Co., and the Keystone Commercial Co., according to local 
reports, propose to spend several million dollars in build- 
ing warehouses along the Monongahela River extending 
hack to Carson street. It is said plans are well under 
way and that contracts for some of the work will be let 
within a few days. Those interested are: James A. 
Llenderson, President of the Pittsburgh & Cincinnati 
Vacket Line; W. C. Johnston, J. J. Vandergrift, Geo. M. 
Laughlin, of Jones & Laughlins, Ltd., and others. 

SALAMANCA, N. Y.—According to local reports, the 
Lorie R. R. will begin work im the near future on the pro- 
posed new station. 

Stockton, CaLt.—In regard to the report that J. Ham- 
mond & Co., San+Francisco, intend building an extra car 
works in this city, we are told that there is no truth 
in the report. The company has no intention of removing 
its works from San Francisco. 

Syracuse, N. Y.—A union central passenger station 
on the North Side, the elimination of the Central tracks 
south of the Erie Canal, and possibly a freight yard on 
the North Side, are among the improvements contemplated 
by the New York Central in this city. Officers of the 
road have recently been consulting with Mayor Jacob 
{mos in regard to the passenger station. 

The Hyle Brothers Steel Co. has increased its capital 
to $8,000,000 to make enlargements. 

Utica, N. Y¥.—The Utica & Mohawk Valley Ry. has 
let a contract to the Buffalo Structural Steel Co. for its 
new shops in Utica. The masonry work will be done 
by Griffith & Pierce, and the carpenter work by John 
Ulrich, both of Utica. The building is to be built with 
brick walls and iron trusses, and with slate roof. It will 
be 54 ft. wide and 225 ft. long. There are to be two 
tracks running through the building, one of which will 
extend half way into the paint shop. 

WASHINGTON, PAa.—A new passenger station is re- 
ported proposed by the Pennsylvania in this city. 

YOUNGSTOWN, On1o.—Contracts have been let for the 
brick and steel to be used in the new plant of the Re- 
public Iron & Steel Co., of Youngstown, which, including 
machinery equipment, will cost $1,500,000. _S. V. Huber, 
of Pittsburgh, is the Engineer.- Contracts have also been 
let for a series of continuous furnaces to the Morgan 
Engineering Co., of Worcester, Mass., and Jones & Laugh- 
lins, Ltd., for shafting and pulleys. 


PERSONAL. 


—The new Superintendent of Terminals of the St. 
Louis, Keokuk & Northwestern, Mr. F. H. Ustick, was 
born in the State of Iowa in 1858. 
vice of the Burlington Route in 1884, -as a freight brake- 
man on the Hannibal & St. Joseph; was promoted to 
freight conductor in 1885, and remained in the service of 
this company until 1893, when he was transferred to 
the St. Louis, Keokuk & Northwestern (a division of 
the Burlington Route) as freight and passenger conduc- 
tor, and three years later became general yardmaster. 
On June 1, this year, he was promoted to the position 
of Superintendent of Terminals at St. Louis, Mo. 

—Mr. Alex. B. Todd, Division Master Mechanic of the 
Santa Fe Railroad at Winslow, was born in Cincin- 
nati, Ohio, in 1860, and entered the Pennsylvania Rail- 
road shops at Altoona as a special apprentice in 1876. 
He was Assistant Road Foreman of Engines until 1884, 
when on account of ill health he accepted the position 
of Division Master Mechanic of the Mexican National 
at Acamboro, Mexico. From there he went to Santa 
Barbara and remained until the fall of 1888, when he 
organized the A. B. Todd Foundry & Machine Company 
of Tacoma, and was its President and General Manager 
until 1893. From that time until 1898, Mr. Todd was 
engaged in general contract. In 1898 he became Master 
Mechanic, department of construction and repair at the 
Puget Sound Navy Yard, Washington, and discharged 
these duties up to the time of his recent appointment. 

—The death of Mr. Gaston Meslier at Grand Rapids, 
Mich., on Sunday, June 8, has removed a figure well- 
known in passenger circles throughout the West and 
Southwest. He had filled many positions of prominence, 
having at one time been General Passenger and Ticket 
Agent of the Texas & Pacific. His railroad career was 
begun as a freight brakeman on the Springfield & South- 
western; he advanced in the service of that road, leaving 
it to become Southwestern Passenger Agent of the 
Wabash, St. Louis & Pacific. He later became Chief 
Clerk and then Assistant General Passenger Agent of 
the Missouri Pacific, and in October, 1888, he was ap- 
pointed General Passenger and Ticket Agent of the Mis- 
souri, Kansas & Texas. In April, 1892, he accepted a 
similar position with the Texas & Pacific, remaining 
until April, 1897. He was then made Secretary of the 
Memphis Passenger Association and in 1 he moved 
to Chicago. A short time ago he was appointed Passen- 
ger and Freight Agent of the Grand Rapids Electric R. 
Rt. system, and had just assumed the duties of that office 
at the time of his death. 


Mr. W. R. McKeen, Jr., who has been appointed to 
succeed Mr. S. Higgins as Superintendent of Motive Power 
and Machinery of the Union Pacific, is a young man 
who has risen rapidly in mechanical railroad service. He 
is a son of W. R. McKeen, former President of the Terre 
Haute & Indianapolis, and was born Oct. 4, 1869, being 
at this time 33 years old. He graduated from Rose Poly- 
technic Institute, Terre Haute, Ind., in 1889, having 
taken the mechanical engineering course. — 
mented this by a year at Johns Hopkins University, after 
which he spent a year in Berlin, Germany, taking a 
special electfical course. He entered railroad service as 
a special apprentice in the Columbus, Ohio, shops of the 
Pittsburgh, Cincinnati, Chicago & St. Louis, and at the 
expiration of a year and a half he was made General 
Foreman of the Vandalia shops at Terre Haute. While 
occupying this position he received the degree of Mechan- 
ical Engineer from. Rose Polytechnic for a thesis upon 
the re-design of a locomotive. In December, 1898, he 
went to the Union Pacific as Master Mechanic at North 
Platte, Neb., and in May, 1901, was transferred to the 
Wyoming Division, with headquarters at Cheyenne. His 
present promotion is a recognition of unusual ability 
combined with an excellent preparation and training for 
the exacting duties as head of the mechanical depart- 
ment of a large railroad system. 


—Major Ira A. Shaler was very seriously injured, 
fatally it is feared, by the fall of a fragment/of rock in 
the rapid transit subway tunnel in New York City, last 
Tuesday. Major Shaler, Mr. William Barclay Parsons, 
Chief Engineer of the Rapid Transit Commission: Mr. 
George S. Rice, Deputy Chief Engineer, and Mr. C. E. 





He entered the ser- * 


Fraser, the-contractor’s engineer, were making an i - 
tion of the tunnel when a fragment of rock feil from 
the roof, hitting Major Shaler on the head, the shoulders 
and one leg, causing flesh wounds and, it is believed, 
breaking the spine. He is now at a hospital and the 
surgeons fear that one or more of the cervical vertebrae 
is splintered and pressing on the spinal cord; at any rate, 
the lower part of the body and the legs are paralyzed. 
It does not seem likely now that Major Shaler will live, 
and it seems certaim that if he does live he will be a 
helpless cripple, and doubtless he would much prefer to 
die. This is the culmination of a series of great misfor- 
tunes that have befallen this good engineer, honorable 
man and gallant gentleman. The first of these was the 
disastrous explosion in the tunnel a few months ago, 
wrecking property and killing a number of ple. Major 
Shaler is now under indictment for manslaughter as a 
consequence of this explosion. Somewhat later serious 
slides took place in the tunnel, doing further damage 
io adjacent property. It is supposed that Major Shaler 
has been for some time working as an employee of the 
contractor, rather than as himself a sub-contractor. We 
have never heard any competent eugineer blame Major 
Shaler for the disasters which have befallen him, and, 
in fact, we have never heard anybody speak ill of him. 
He is held in high esteem for his Dg ay qualities as 
well as for his professional skill. e is about 40 years 
old, a native of New York and a graduate of Cornell 
University. He served in the Spanish-American war as 
a major in the First Regiment of Volunteer Engineers. 
He is a member of the American Society of Civil Engi- 
neers, the Lotus Club and the Barnard Club of New 
York. 

—A little more than a month ago Mr. H. A. Gillis, 
General Superintendent of the Richmond Locomotive 
Works, was _pre- 
sented with a loving 
cup by the Presi- 
dent and Directors 
of that Company. 
The occasion was 
the merg.ng of the 
local company in the 
American Locomo- 
tive Company, and 
the officers of the 
old company wished 
to indicate their ap- 
preciation of ~ the 
services of Mr. Gil- 
lis, who remains as 
General Superinten- 
dent of the works 
under the new con- 
trol. The letter 
transmitting this tes- 
timonial is signed 
by Mr. Joseph 
Bryan, President of 
the Richmond Locomotive Companv, and is as follows: 

I send you to-day a loving cup presented to you by the 
President and Directors of the Richmond Locomotive Works in 
grateful testimony of your services well done as General 
Superintendent from 1897 to 1901. In addition to all that 
this testimonial imports, I wish to add a word which could 
not be engraved on the silver. You know the difficulties 
which surrounded you when you first came to the Richmond 
Locomotive Works in September 1897. You also know the 
vast improvement of its mechanical departments and the 
efficiency of its organization which, during your superinten- 
dency, it had gained when it passed into the hands of the 
American Locomotive Company in June, 1901. How much 
of this striking and acknowledged improvement was due 
to your own wisdom and energy I cannot fully express here- 
in. I will say, however, that I do not know another man 
who better than you could have filled the place which fell to 
your lot. The work which you and your associates did made 
possible and achieved success which was obstructed by diffi- 
culties apparently insurmountable. lt may be that we will 
never again work together, as we have done, but the memory 
of your labors and of your loyal support will be a refreshing 
recollection to my life’s end. 








ELECTIONS AND APPOINTMENTS, 


Atchison, l'opeka & Santa Fe.—F. W. Thomas has been 
appointed Engineer of ‘Tests, with headquarters at 
‘Lopeka, Kan. 

Brooklyn Kapid Transit Co.—D. 8. Smith has been ap- 
pointed General Manager. 

Burlington Route.—See Hannibal & St. Joseph. 

Central Pacific (Southern Pacific).—The officers of this 
company are: President, E. H. Harriman; Vice-Pres- 
ident, C. H. Tweed; Treasurer, N. T. Smith; Secre- 
tary, J. L. Willcutt, and Assistant Secretary, D. R. 
Gray. - 

Cincinnati, Richmond & Muncie——A, L. Kuehn has been 
appointed Engineer of Maintenance of Way, with head- 
quarters at Kichmond, Ind. 

Delaware & Hudson.—W. C. Ennis has been appointed 
Master Mechanic of the Pennsylvania Division, with 
headquarters at Carbondale, Pa., succeeding Robert 
Rennie, resigned, effective June 16. 

Duluth & Iron Range.—H. Johnson has been elected Sec- 
retary, relieving C. P. Coffin to this extent. 

Gulf, Colorado & Santa Fe.—J. S. Hershey has been ap- 
pointed Assistant General Freight Agent, with head- 
quarters at Galveston, Texas. 

Hannibal & St. Joseph.—G. M. Hohl has been appointed 
Superintendent of Telegraph of this company and the 
St. Louis, Keokuk & Northwestern, the Kansas City, 
St. Joseph & Council Bluffs and the Chicago, Burling- 
ton & Kansas City, with headquarters at St. Joseph, 
Mo. 


Louisville & Atlantic—L. Wellisch has been appointed 
Master Mechanic, with headquarters at Richmond, Ky., 
succeeding S. A. O. Bullock, resigned. 


Minnesota Transfer—M. J. Dooley has been appointed 
Superintendent, with headquarters at St. Paul, Mimn., 
succeeding T. F'. Hastings, resigned. 


New York Central & Hudson River— William Smith has 
been appointed Assistant Master Mechanic of the Hud- 
son, Harlem and Putnam Divisions, with headquarters 
at Mott Haven. During the illness of the Master Me- 
chanic, W. J. McQueen, the Assistant Master Mechanic 
will act for him in all matters, effective June 16. H. 
L. Ifigersoll has been appointed Resident Engineer of 
the Eastern Division, with headquarters at New York 
City, and W. H. Beck becomes Resident Engineer of 
the River Division, at Weehawken, N. J., succeeding 
E. L. Hurley, transferred. 


Northern Central.—J. C. Mengel, Master Mechanic at 
Erie, Pa., of the Pennsylvamia, has been appointed 
Master Mechanic of the N. C., with headquarters at 
Elmira, N. Y., succeeding Jas. Strode, resigued. 

Oregon Short Line.—C, J. McNitt, heretofore Acting Au- 
ditor, has been appointed Auditor. 

Pocahontas Coal & Coke (Norfolk & Western).—M. J. 
Caples has been elected Treasurer and Superintendent, 
succeeding G. L. Estabrook, resigned. 

Southern.—E. H. Coapman has been appointed Superin- 
tendent of the Danville Division, with headquarters at 
Greensboro, N. C., succeeding N. J. O'tsrien, resigned, 
effective June 16, 

Southern Pacific—C. J. Wilder has been appointed As- 
sistant Auditor. D. W. Horsburgh succeeds Mr. Wilder 
as Freight Auditor, and H. S. Lincoln becomes Assist- 
ant Freight Auditor. 

The headquarters of H. J. Small, Superintendent of 
Motive Power, will be removed from Sacramento, Cal., 
to San Francisco. 

Spokane Falls & Northern.—L. 
President. 

Union Pacific—-W. R. McKeen, Jr., heretofore Master 
Mechanic at Cheyenne, Wyo., has been appointed Su 
perintendent of Motive Power and Machinery, w.th 
headquarters at Omaha, Neb., succeeding S. Higgins. 


W. Hill has been elected 
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New Incorporations, Surveys, Etc. 


BIRMINGHAM, SELMA & New ORLEANS ( LOUISVILLE & 
NASHVILLE).—Work is reported resumed on the branch 
from Linden to Myrtlewood, Ala., about eight miles. Work 
was completed as far as Linden last April and then, 
stopped. The extension will not at present be built be- 
yond Myrtlewood on account of the scarcity of rails. 
(April 25, p. 315.) 

CALIFORNIA NORTHWESTERN.—The extension from 
Ukiah, Cal., about 60 miles northwest along the coast 
to Christine in Mendocino County, has now been com- 
pleted to Willits, 26 miles. 

CaPE GIRARDEAU & CHESTER.—This company was char- 
tered in Missouri June 5 to build a railroad from a point 
at or near Cape Girardeau, to a point in Perry County, 
opposite the city of Chester, Ill, a distance of GO miles. 
The incorporators are John A. Hawkins, Thomas A. Proc- 
tor, F. F. Lincoln and others, of Cape Girardeau. 

Cuicago, MILWAUKEE & St, PauL.—Surveys into Mon 
tana are reported with a view to securing an independent 
line. It is stated in press reports that several hundred 
miles of road will be built within the next year. 

CuicaGco, Rock Istanp & Paciric.—Surveys are re- 
ported for a line running southwest from Rolla, Mo., to 
the Arkansas line, and surveys in connection with. this 
have been made between Belle and Rolla. It is said 
that the company intends to build to Little Rock since 
its purchase of the St. Louis, Kansas City & Colorado. 

CHocTAw, OKLAHOMA & GuLF.—The following exten- 
sions are now reported completed: Main line from Sayre, 

kla. T., west to Texola, Okla. T., 22 miles; Tecumseh 
branch from Tecumseh, Ind. T., south to Romulus, Ind. 
T., 10 miles; Ardmore branch from Ardmore Junction, 
Ind. T., south to Tishomingo, Ind. T., 84 miles: Malvern 
branch from Butterfield, Ark., to Malvern, Ark., five 
miles. (Construction Supplement, March 14, 1902.) 

CINCINNATI SOUTHERN.—It is said that new yards are 
to be built at Chattanooga, Tenn., at an estimated cost 
of $100,000, to occupy 12 acres. 

DENVER, Entw & GuLF.—Contract was let June 5 to 
the Bes Line Construction Co., to build this road from 
Enid; Okla. T., to Marshall, 31 miles.” A large force is 
to be put on and it is thought that traims will be in 
operation between Enid and Marshall early in August. 
The right of way is now secured from Hnid to a point 
akout 10 miles southeast of Marshall, and from there two 
surveys have been made, one to Guthrie and the other to 
Oklahoma City. It is not yet determined which will be 
built. 

Kau CLatreE, CHippEwWA Fatts & NoRTHEASTERN.— 
Contract has been let to Winston Bros., of Minneapolis, for 
28 miles of a branch of the Chicago, St. Paul, Minneap- 
olis & Omaha running northeast from Chippewa Falls 
to Little Rock Falls dam, and from that point east to 
a point near Medford, Wis. This branch was _ incor- 
porated in Wisconsin last January. It is said that the 
work is already sublet. . 

ErI£.—It is said that a large sum will be spent within: 
the next year on betterments of the line, including a con- 
siderable amount of double-tracking, new yards, straight- 
ening of curves and the replacing of wooden bridges with 
steel structures. Details of the plan are not yet obtain- 
able, but it is estimated that the cost of putting the line 
in first-class condition would not be much under $20,- 
000,000, 

EVANSVILLE & TERRE HAUTE.—Annoupcement is made 
of an extension to be built in Sullivan County, Ind., from 
the present line to Jasonville, five miles distant. Bids 
will be received in a couple of weeks. 


GREAT CENTRAL.—We are officially informed that work 
will at once begin on a road designed to connect Coos 
Bay and Roseburg, Ore., a distance of 45 miles. L. D. 
Kinney is Chief Engineer. 


GREAT NORTHERN.—-In regard to current press state- 
ments that an extension will be built from Republic to 
Wenatchee, Wash., 205 miles, an officer writes that there 
is no likelihood that such a line will be built this sum- 
mer. A number of surveys have, however, been made. 

Surveys are reported in Idaho for a narrow gage line 
about 20 miles long from Porthill to mining property of 
the Idaho-Continental Mining Co. near the International 
boundary. It is said that work will begin this summer. 


GuLtF & INTERSTATE.—In regard to rumors that prep- 
arations were being made to rebuild this road in Texas 
between White’s Ranch and Bolivar Point, an officer 
writes that nothing definite has yet been decided. The 
road may possibly be rebuilt under reorganization, but 
will not be with the present receiver. About 30 miles 
of track were destroyed by the storm in Texas in 1/1. 
Joseph P. O’Donnell, of Galveston, Receiver. 


GUYANDOTTE VALLEY.—Contract for the new line to be 
built in West Virginia between Midkiff and Crawley’s 
Creek, about 35 miles, have been let to Carpenter & 
Wright, of Huntington, W. Va. J. L. Caldwell, Hunting- 
ton, is President of the railroad. 


Huron & WESTERN.—An officer writes in regard to this 
line. recently incorporated to build a line 12 miles long 
in Michigan, that the line will begin at West Bay Citv 
and run to coal mines in Bay County. The work will 
be easy, the line being straight, without bridges or tun- 
nels, and it is expected that contracts will be let soon. 
Bids will also soon be asked for rails and rolling stock. 
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Thomas L. Handy, Bay City, Mich., is President. (June 
6, p. 422.) 

ILLINOIS CENTRAL.—Contract has been let to Roach 
Bros. for an extension of the Yazoo & Mississippi Val- 
ley trom Belzona to Yazoo City, Miss., 25 miles. Work 
is to begin at once under the direction of Captain “Sharp. 
‘he new line will provide a direct route between Yazoo 
City and Memphis, by way of Lake Cormorant. Sub- 
scription was previously taken up in the towns along the 
route for this extension, and $25,000 was raised at Yazoo 
City. 

INDIANA Harsor (ELEctTRIC).—Grading is reported 
under way on this new line which was incorporated last 
November to build from Indiana Harbor east to Chicago 
and Lake Michigan to a junction with the Joliet & North- 
ern Indiana R. R. running to Hartsdale, Ind., about 12 
miles. Grading is being done by F. L. Hartigan, of 
Indiana Harbor. When completed the line will be oper- 
ated by electricity. CC. W. Hotchkiss, of Indiana Harbor, 
Ind., is President. (Construction Supplement, March 14, 
1902. ) 

INDIANAPOLIS, BLOOMINGTON & BEDFoRD SToNE.—This 
company has been incorporated in Indiana to build from 
Bloomington through Victor to Switz City, Ind., a dis- 
tance of about 40 miles. Joseph D. Oliver, of South 
Bend, is interested. 

JONESBORO, LAKE City & EASTERN.—It is said that 
contracts for 15 miles of new line in Arkansas, near 
Jonesboro, are ready to be let. The engineer in charge is 
M. E. Brooks, Jonesboro, Ark. 

KENTUCKY NORTHERN.—-An officer writes in regard to 
this projected line to be built north from the Louisville 
& Atlantic to the Lexington & Eastern, about 15 miles, 
that it is intended to open up coal and lumber lands. It 
is not stated when contract will be let. Theo. D. Buhl, 
of Detroit, Mich., is President, and Wm. V. Moore, Sec- 
retary and Treasurer. (June 6, p, 422.) 

LAKE Hancock & CLAREMONT.—This company is re- 
ported incorporated in Florida to build from Lake Han- 
cock through Polk and Lake Counties to Claremont, which 
is about 55 miles distant. W. J. Carter, of Carters, Fla., 
is interested. 

LAaonaA & NORTHERN.—This company filed articles of 
incorporation in Wisconsin June 5. It is proposed to 
build in a northerly direction from Laona to a point 
on the St. Paul, Minneapolis & Sault Ste. Marie in 
Forest County, Wis. The road will be eight miles long 
lying wholly within the county. W. D. Connor, of Marsh- 
field, Wis., is the principal shareholder. 

LEXINGTON & CoLUMBIA (ELECTRIC).—This company 
has applied for a charter in South Carolina to build 
an electric road between the points named, a distance 
of about 14 miles. Alfred J. Fox and others, of Lexing- 
ton, S. C., are imterested. 

MASSILLON,. Darton & WoosTeR ELEctTRICc.—Fran- 
chise has been granted this company to use the highway 
for an electric railroad from Massillon, Ohio, to Wooster 
and to Dalton, a total distance of about 25 miles. The 
franchise lasts for 25 years and provides that building 
must begin on or before Oct. 1, 1902, and that the road 
must be in operation a year from that date. After 10 
years the company must pay the county $25 per year 
for each mile operated. T. Harvey Smith, County Treas- 
urer, is President. 

MEXICAN INTERNATIONAL.—Work is reported com- 
pleted on the extension between Santiago and Tapasquiaro, 
north as far as Tepehuanes, 33 miles. This is a por- 
tion of the proposed line between Santiago, Tapasquiaro 
and Guanecevi, 85 miles, building by M. T. Robertson, of 
Durango. Q 

Moperty (Evectric).—This company has been char- 
tered in: Missouri to build an electric line from Hunts- 
ville to Moberly and Perry, a distance of about 50 miles. 
J. WH. Starr, of Centralia, Mo., is reported interested. 

MorENCI SouTHERN.—This new line in Arizona is now 
reported open between Morenci and Guthrie, 18 miles. 

New ORLEANS & SOUTHWESTERN.—Contract for this 
proposed line from Hahnville, on the Mississippi River, 
to Montague, La., 77 miles, is reported let to Bryan, 
Haynes & Turner, of Memphis, Tenn. C. R. Young-is 
General Manager. 2 

New York, New Haven & HARTFoRD.—Contract was 
let June 11 to C. W. Blakeslee & Sons for grading and 
bridge work in Fall River, Mass. It is proposed to re- 
move all the grade crossings in Fall River. The work 
will be under the supervision of Clarence Blakeslee. 
(May 2, p. 336.) 

NORTHERN Paciric,—A large sum of money is now 
being spent on betterment of the line in Oregon. It is 
said that $780,000 will be spent on the Pacific Division, 
which runs from Portland to Ellensburg, and includes the 
Seattle branch. Twelve miles of new rails will be laid. 
A large mileage of new sidings and ballasting and gen- 
eral track improvements will also be carried on. A ma- 
jority of the work will be done east of the Cascade Moun- 
tains. Work on the Hoquiam extension is reported pro- 
ceeding rapidly. The line will be 17 miles and the first 
10 miles are now completed. Surveys are also being 
made between Edgecombe and Everett, Wash., by which 
it is said the present line will be shortened over 20 miles, 
if the new route is followed. 

PENNSYLVANIA.—Franchise was granted this company 
June 16 by the Board of Rapid Transit Commissioners 
to build a double-track railroad from the boundary_be- 
tween New York and New Jersey, under the Hudson 
River, opposite the west end of Thirty-first street, Man- 
hattan, running thence under the Hudson River and 
Thirty-first street to the East River, and under the East 
River to the Borough of Queens. A similar privilege 
was granted for a double-track line to begin at about 
the same point under the Hudson and run under Thirty- 
second street to the East River, and under that river to 
Queens, with a right for two additional tracks on Thirty- 
second street beyond Ninth avenue, and one additional 
track between Fifth and Seventh avenues. Franchise 
was also granted for a line of two tracks from the ter- 
minal station at Thirty-third street and Seventh ave- 
nue, to run under Thirty-third street and the East River 
to a terminal in Queens, with right for an additional 
track on Thirty-third street between Fifth and Sev- 
enth avenues. The rental to be paid has been agreed 
upon by the city and the company, and taking_a total 
of river rights, tunnel rights for 44,341 ft. in Manhat- 
tan and 8,100 ft. in Queens, for street rights on Thirty- 
first and Thirty-third streets, for a secondary station 
at Thirty-third street and Fourth avenue, and for a 
portion of Thirty-second street, $75,535 will be paid an- 
nually for the first 10 years, and after that $114,871 
will be paid annually for the next 15 years. The fran- 
chise may be readjusted at the end of 25 years. The cor- 
porate name of the new tunnel under the Hudson River. 
incorporated at Trenton February 13, is the Pennsylva- 
nia, New Jersey & New York, and the corporate name 
of the tunnel to connect the Pennsylvania and Long 
Island roads is the Pennsylvania, New York & Long 


Island. 


PittsspurGH WEST Sipe Betr.—Contract for an eight- 
mile extension of this line from Bruce to Clairton, Pa., 
was let June 4 to Ferguson & Co., contractors. The 
line at present runs out trom the Ohio River in the west 
end of Pittsburgh, and the new portion of the road will 
include one tunnel, although this will be obviated, if pos- 
sible. The estimated cost of the work is about $300,000. 


QUEEN ANNE’s—The extension from Queenstown, Md., 
southwest to Kent Island at the mouth of the Chester 
River, where new wharves and stations will be built, has 
been completed. The distance is 13 miles. 


Ramapo Traction.—Rights of way are reported being 
secured for an electric line to run parallel to the Erie 
from Paterson, N. J., to Ridgewood, Hohokus, Ramseys, 
Waldwick, Allendale and Suffern, and thence across to 
New City and along the Piermont branch of the Erie 
to Piermont; thence to a point opposite Yonkers, where 
it is proposed to cross the Hudson by ferry. The length 
of the line will be 62% miles. 


RONCEVERTE, LEwWIsBpuRG & WESTERN.—This company 
has been chartered in West Virginia to build a steam 
railroad between the points named, a distance of about 
six miles. The following are interested: D.C. T. Davis, 
Jr., Alexander F. Matthews and W. B. Nelson, of Lewis- 
burg, W. Va., and W. G. Matthews, of Charleston, W. Va. 


St. Louis & Newport News.—This company has been 
incorporated in Illinois to build from East St. Louis 
to Newport News, Va. From East St. Louis it is pro- 
posed to build through the Counties of St. Clair, Madison, 
Monroe, Washington, Randolph, Perry, Franklin, Will- 
iamson, Saline, Polk and Hardin in Illinois. From’ some 
point in Hardin or in Polk County a crossing will be 
made over the Ohio River into Kentucky, where a con- 
nection is to be made at or near Paducah with the New- 
port News & Mississippi River Valley R. R. The in- 
corporators and directors are Thomas N. Chase, Clarence 
D. Warner and James A. Reardon, of St. Louis; John L. 
Brinkerhof, of Springfield, Ill., and others. 

South Benp & SouTHERN MICHIGAN (ELECTRIC) .— 
An officer of the Indiana Ry. Co., which operates the 
street railroads in South Bend, Mishauaka, Elkhart & 
Goshen, Ind., with connecting lines, a total of about 
50 miles, will build to St. Joseph, Mich., by way of Niles, 
under the above. The line will be built at once as far 
as Niles and contracts will be let at’ once for grading 
and smal] culverts, and proposals taken later on for the 
bridges. Alonzo J. Hammond, of South Bend, Ind., is 
— Engineer. The distance to St. Joseph is about 33 
miles. 

TENNESSEE CENTRAL.—Surveys are reported completed 
for the line between Gracey and Eddyville, Ky., 61 miles, 
and they have been begun between Clarksville and Hop- 
kinsville, Ky. It is said that building on the line between 
Clarksville and Nashville will begin within a week and 
the line is now being staked out. 

Texas & NEw OrLEANS.—It is said that an.extension 
eight miles long will be built from Sour Lake, Texas, 


to Sour Lake Springs. The line may also include Sara- . 


toga, which is northeast of Sour Lake. 

TEXAS CENTRAL.—Announcement is made that surveys 
for over 300 miles of proposed extensions are now being 
made. These involve a new line from the present north- 
ern terminus at Stamford, to Quanah, Texas, where a 
connection will be made with the Fort Worth & Denver 
City; also southeast to Waco and the port of Sabine 
Pass on the Gulf of Mexico, by way of the ‘Beaumont 
oil fields. The distance between Stamford and Quanah 
is about 100 miles, and between Waco and Sabine Pass 
by the proposed route, about 200 miles. 

TEXAS Roaps.—It is said that a railroad to reach tim- 
ber lands from a connection with the St. Louis South- 
western, will be built in Cherokee County, Texas, near 
the town of Forrest, where there is a sawmill. 

ToPEKA, LAWRENCE & KANSAS City ELEctTrIc.—It 
is said that the Gulf, Oklahoma & Kansas Short Line. 
which was incorporated last July to build in Texas and 
Kansas, now wishes to let contracts for an electric road 
with the above title. to be 75 miles long between the 
points named. W. O. McIntosh, Lawrence, Kan., may 
be addressed. 

Tri-State TERMINAL.—Surveys are reported for this 
new line, incorporated to run from Huntington, W. Va., 
along the Ohio River to Ashland, Ky., and thence across 
the river to Ironton, Ohio. Ag the same parties are in- 
terested in both companies, it may be assumed that this is 
the Kentucky incorporation of the West Virginia & Ken- 
tucky R. R., which see. 

Wasasu.—Contract for five miles more of the line 
between Mt. Jewett and Mingo Junction, Ohio, was let 
June 4, to Ferguson & Co., contractors. The work in- 
cludes sections 50 to 54. Considerable grading is neces- 
sary and at least one tunnel will be required. The esti- 
mated cost of the work is $400,000. 

WASHBURN & NORTHWESTERN.—It is said that a road 
with the above name is projected from Washburn, Wis., 
to Pine Lake and Boynton, Wis., about 50 miles. Sur- 
veys have been made in charge of H. H. Marsden, Wash- 
burn, Wis. 

WASHINGTON, BALTIMORE & ANNAPOLIS (ELECTRIC). 
—-Contract for grading this proposed line between the 
points named is reported let to Rogers & Walker, of 
Baltimore. 

WASHINGTON, NorFrotK & SEABOARD.—It is said that 
40 miles of this proposed line are now building. It was 
incorporated in February. 1899, and contract was _re- 
norted let to Kearns & Egan im our issue of April 12, 
1901. The route then outlined began at Washington 
and ran south 80 miles by way of Brandywine, Md.. and 
Mechanicsburg to Point Lookout. with two short branches. 
A. B. Linderman, Lippincott Building, Philadelphia, is 
President. 

WASHINGTON Roaps.—It is said that farmers living be- 
tween Washtuena and Ritzville, Wash., will build a rail- 
road from a point 15 miles southwest of Sprague, run- 
ning down the Rattlesnake Flats and through Franklin 
County to Pasco, a distance of about 90 miles direct. The 
proposed route lies about midway between the Northern 
Pacific and the Oregon Railroad & Navigation Co. lines. 
Dr. Mills, of Ritzville, is interested. 

WasIoTo, CUMBERLAND River & BLack MOUNTAIN.— 
This company filed articles of incorporation in Kentucky 
Tune 10 to build a railroad from a point at or near Mill 
Rice, on the Louisville & Nashville in Bell County, Ky.., 
up Cumberland River to Hance’s Creek. and along that 
stream and Pitman’s Creek to the head of Pitman’s Creek, 
eight miles in Bell County. T. J. Roberts and A. J. 
Asher, of Wasioto, Ky., and others are interested. 

WeEsTERN ILLINOoIS.—Most recent advices about this 
company reported in our issue of March 28th as incor- 
porated to build from Dahinda, Knox Coupty. TIIl., 
through the Counties of Knox, Stark, Marshall and Put- 
nam, indicate that surveys have been made for 30 miles, 
and that the first 10 miles from Dahinda to Etherly have 
been graded. It is now proposed that the other terminus 


shall be McNab, LIL, 80 miles from Dahinda. Contracts 
tor more grading will be let shortly. W. C. Calkins, of 
Galesburg, LiL, 1s President. ’ 

WESTERN MARYLAND.—Statement is reported made by 
a member of the Fuller syndicate that this road will be 
extended from Cherry Run, W. Va., to Cumberland, to 
connect with the West Virginia Central & Pittsburgh, but 
that it will not be extended from Shippensburg, Pa., to 
Pittsburgh, as rumored. The new line will probably 


be built along the Maryland side of the Potomac River - 


and will be about 63 miles long. 

West Virginia & Kentucky.—Charter was _ issued 
June 12 in West Virginia for a railroad from Sutton, 
Braxton County, W. Va., to Ironton, Ohio, passing 
through 13 counties in West Virginia, four in Kentucky 
and one in Ohio. The total distance is over 125 miles. 
The incorporators are Homer J. Beaudet, David Levy 
and Chas. H. Becker, of New York, and W. C. Merritt 
and W. R. Thompson, of Huntington, W. Va. 








GENERAL RAILROAD NEWS. 


ATLANTIC Coast Linge.—An officer writes that the of- 
ficial taking over of the Plant System by the Atlantic 
Coast Line will occur July 1. 

Cuicago, Rock IsLanp & Paciric.—Holdeys of outstand- 
ing capital stock of the Burlington, Cedar Rapids & 
Northern, recently absorbed by lease, are offered the 
privilege of exchanging it, share for share, for stock 
of the Chicago, Rock Island & Pacific. Additiona! 
consolidated first mortgage and collateral trust 5 pei 
cent. bonds of 1934 have been listed to the extent ot 
$553,000, making a total of $7,803,000. Cedar Rapids 
Iowa Falls & Northwestern bonds, issued under mort- 
gage of 1884 and covering the new line from Lake 
Park to Worthington and Hardwick, Minn., have been 
deposited with the mortgage trustee to the extent of 

(June 138, p. 454.) 

HAVANA ELEctTRIC.—Edward Sweet & Co., of New York. 
offer for subscription $7,500,000 5 per cent. consoli 
dated mortgage 50-year gold bonds, being part of an 
authorized total issue of $10,000,000, the remaining 
$2,500,000 to be left in the treasury for future capital 
expenditure. The Central Trust Co. of-New York is 
trustee. The bonds are issued partly to take up 
$5,000,000 first mortgage bonds, $768,000 second mort- 
gage bonds, and $582,000 coupon notes, etc., of the 
Havana Electric Co., outstanding. Practically all of 
these, with the exception of about 20 per cent. of 
first mortgage bonds, have agreed to exchange the 
same for the consolidated bonds. Edward Sweet & Co. 
are authorized to receive applications for the above- 
described consolidated mortgage bonds at $980 for each 
$1,000 bond. The right is reserved to reject any appli- 
= and to award a smaller amount than applied 
or. z 

INDIANAPOLIS NORTHERN TRACTION.—This company, re- 
ported in our issue of April 25 as incorporated to serve 
as a consolidation of a number of electric interests in 
various cities north of Indianapolis, Ind., and to build 
from Indianapolis to Logansport, with a number of 
other lines, has purchased the franchise of the line 
to run from Kokomo to Logansport, 25 miles, and has 
acquired by merger the Logansport, Rochester & North- 
ern Traction Co. The last has franchises for a line 
from Logansport to Kendallville, Ind., by a route 101 
miles long, with 20 miles of branches. Arrangements 
for other mergers in the locality are reported. The di- 
rectors of the Indianapolis Northern Traction Co. are 
Chas. A. Baldwin, Hénry Moore and others. 

METROPOLITAN STREET (NEw YorK).—Announcement is 
made that Kuhn, Loeb & Co. have purchased $12,400,- 
000 of the $65,000,000 new 4 per cent. bonds. Im- 
provements call for $11,000,000 of this issue, the re- 
mainder of the bonds being issued for refunding pur- 
poses, and Kuhn, Loeb & Co. have taken over all the 
improvement bonds. 

PHILADELPHIA & READING.—The lease of the Reading 
Belt line to the above was placed on record, June 14. 
The Philadelphia & Reading pays as rent 4 per cent. 
interest on the $750,000 Belt Line bonds outstanding, 
besides taxes and repairs. It must also make good any 
deficit in case the revenues of the Belt Line from 
assets not included in the lease are not sufficient to 
pay the requisition expenses to maintain corporate ex- 
istence. 

Smyrna & DELAWARE Bay (PHILADELPHIA, WILMING- 
TON & BALTIMORE).—This road, which extends from 
Bombay Hook Island in Delaware Bay, into Maryland, 
and is a part of the Philadelphia, Wilmington & Bal- 
timore system, was seized on June 12 by the sheriff 
of Kent County, Del., and will be sold on July 5 at 
Smyrna. The reason for this action is said to be that 
the Pennsylvania desires to secure clear title, and that 
it is at present somewhat involved. 

ToLeDO RaItways & Licgut.—This company, which has 
a capital stock of $12,000,000, is now under control of 
interests represented by Kean, Van Cortlandt & Co., 
of New York. It was, a short time ago, a portion of 
the Everett-Moore Syndicate, and the last-named loses 
an important link in its combination by the present 
transfer of interest. The Toledo Railways & Light 
Co. controls the street railroads and electric lights of 
Toledo, Ohio, having been organized in July;.1901, and 
after that having taken over the franchises of.the two 
existing companies in the same field. It operates 
102 miles of track and has a bonded debt of $12.,- 
000,000, of which $4,000,000 is outstanding, $6,000,000 
reserved to take up bonds of component companies, and 
$2,000,000 for betterments. It is said that the Everett- 
Moore Syndicate still retains a small interest in the 
property. 

VENANGO PowER & TrAcTION.—This company, which is 
a consolidation of all the electric railroads in Venango 
County, Pa., with a total mileage of 32, and which 
serves a population of 30,000 and has other extensions 
building which will reach a population of 17,000 addi- 
tional, offers through F. T. Harrington, of New York, 
$660,000 of an issue of $1,vv0,000 first lien 30-year 5 
per cent. bonds, dated last Juty and redeemable at any 
interest period before 1911 at 115 and interest, and 
thereafter at 105 and interest. The price offered by 
Harrington & Co. is 103%. This issue comprises the 

_total bonded debt of the company and there is $1,000,- 
000 capital stock outstanding. 

WESTERN MARYLAND.—On June 16 the Fuller Syndicate 
completed the acquisition of a majority of this com- 
pany’s stock by paying to the Washington County Com- 
missioners $324,000 for preferred stock, and $110,000 
for common stock. After settlement for the 4,000 
shares owned by the city of Baltimore is made, the 
city directors will retire and it is generally understood 
that the Western Maryland will be merged under the 
same management with the West Virginia Central & 
Pittsburgh as an eastern extension of the Gould Lines, 








